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1. FUNDAMENTAL AND DERIVED UNITS 
Length ____ _ 
Time ______ _ 







meter ___________________ _ 
second __________________ _ 







foot (or mile) _ _ __ _ _ _ _ _ ft. (or mi.) . 
second (or hour) _______ sec. (or hr.). 
weight of one pound ___ lb. 
Power______ P kg.m/sec ___________________________ horsepoweL __________ H. P. 
Speed ________________ m/sec____________________ m. p. s. mi/hr ________________ M. P. H. 
2. GENERAL SYMBOLS, ETC. 
Weight, W = mg. 
Standard acceleration of gravity, 
g = 9.806m/sec.2 = 32. 172ft/sec.2 
W Mass m= -
, g 
Density (mass per unit volume), p. 
Standard density of dry air, 0.1247 (kg.-m.-
sec.) at 15.6°C. and 760 mm.=0.00237 (1b.-
ft.-sec.). 
Specific weight of II standard" air, 1.223 kg/m.3 
= 0.07635 Ib/ft.s 
Moment of inertia, mk2 (indicate axis of the . 
radius of gyration, k, by proper subscript). ; 
Area, S; wing area, Sw, etc. 
Gap,G 
Span, b; chord length, c. 
Aspect ratio = b /c 
Distance from c. g. to elevator hinge, f. 
Coefficient of viscosity, p.. 
3. AERODYNAMICAL SYMBOLS 
True airspeed, V 
Dynamic (or impact) pressure, q=~ p V 
Lift, L; absolute coefficient CL = ~ 
Drag, D; absolute coefficient CD = ~ 
Cross-wind force, C; absolute coefficient 
C 
CC=qS' 
Resultant force, R 
(N ote that these coefficients are twice as 
large as the old coefficients L e , De.) 
Angle of setting of wings (relative to thrust 
line), iw 
Angle of stabilizer setting with reference to 
thrust line, it. 
Dihedral angle, 'Y. 
Reynolds Number = p Vl t where l is a linear di-
p. 
mension. 
e. g., for a model airfoil 3 in. chord, 100 mifhr., 
normal pressure, O°C: 255,000 and at 15.6°C, : 
230,000; 
or for a model of 10 cm. chord, 40 m/sec., 
corresponding nu:mbers are 299,000 and ' 
270,000. 
Center of pressure coefficient (ratio of distance 
of C. P. from leading edge to chord length), 
Cpo 
Angle of stabilizer setting with reference to 
lower wing (it-iw) ={3 
Angle of attack, a 
Angle of downwash, E 
========~=============================--
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PRESSURE DISTRIBUTION ON THE C-7 AIRSHIP 
By J. W . Crowley, jr., and S. J. DeFrance 
SUMMARY 
This inv('. tigation was macle hy the I ational Advisory Committee for Aeronautics at the 
request of the Bureau of AerOllftutics, Navy Department, for the purpo 'e of det('l"mining the 
aerodynamic pre ure distribution encountered on a (( C" clas airship in flight. It was con-
clucted in two part (a) te ts on the tail surface in which the pre ure at 201 points ,,'ere meas-
ured and (b) tr t on the on,clope in which 190 points were used, hoth tests heing made undcl' a 
nearly itlentical .flight conditions as possihle, so that the result could be eomhined and the pres-
sure distribution o~'cr the entire airship ohtaincd. 
The method of testing consi ted of mea uring the pre sure by means of o1'ifi.('es located at 
the desired points connected to the tube of a multipl liquid manometer. imulianeous l'cad-
ings of all the pres ures were obtained by photographing the manometer. 
The re ult as presented in this report arc mainly in tahular form and may he \"CtT briefly 
. ut1llnarized as follows: 
(1) The maximum local pressure encountered on a tail surface wa, 7.3 lh. sq. fl. 
(2) The maximum Lota l normal force on a complete tail ul'face wa. 352 pounds or a GNF 
of 0.31G occurring on the hottom fin and rudder dming a" rever al" of the rudder. 
(3) The maximum moment of the tail surface forces about the center of buoyancy was 37,200 
lb. ft. 
(4) The investicration of the envelope pressures, while howing the general distribution o·f 
pressure satisfacLorily, is practically usele in the determination of total aerodynamic force on 
the airship. 
(5) It is concluded that the pres mes et up by a bump are larger Lhan those obtained in 
maneuvering. 
INTRODUCTION 
The available data concerning the aerodynamic force experienced by an air hip in .flight are 
very scarce. The British have made ome pressure distribution mea uremenls on the tail sur-
faces of the rigid airships, R-26 and R-32, but only comparatively few points were investigated, 
and the result.s, con equently, are not at all complete. So far as i known , there has been no 
previous complete investigation of pres ure on an airship envelope in .flight. About the time 
that the e te ts were being carried out, an investjo-ation wa being made on the hull of the ZR-3 
at Friedrich hafen, but the re ult hav not been publi heel. 
In the e experiments, covering both the envc10pe anel tai l surfaces, pre ure, were recorded 
at both high and low speeds for each control setting. The maneuvers were: Steady turns, steady 
climb and descents, tading of turns ancl climhs, reyer al from left turn to right turn, ri ing 
light, flying horizontally while light, and fl ying through gusts. The airship was Gown uncleI' all 
of these condiLions in order to make , ure that the maximum pres ures encountered in normal 
flight wore obtained or exceeded. 
METHODS AND APPARATUS 
Appal'fl/vs.-Pressure pads of the type developed and calibrated in the Pnited States 
avy Aerodynamical Laboratory (Reference 1, fig . 1) were cemented dil'ecily opposite each 
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.'!G. 2.-Loralion of PI" SSure pads on tail surfaces 
FIn. I.-Static pressure pad 
other on the 1" 0 sides of the tail surface at the 
points indicated in Fj 17m e 2 and on the envelope 
a shown in Figure 4. In seeming the pres ure 
pads to the !til' hip, the connecting tube (fig . 1) 
wa place l to the rear 0 a to eliminate the 
influence of the tube on the air flow about Lhe 
orifice. The orifi ces were conn ected by ru bher 
and aluminum tubing to a multiple liquid ma-
nometer 10caLed in the control cal'. Each alu-
minum tube on the tail surfaces wa laid next 
to the fabric (fig. 3) , 0 a to avoid bunching 
of tubes, which would have cau ed a great 
disturbance in the flow. 
FIG. 3.-J\ rrangrment of tubing on lail surfaces 
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FIG. 5.-Pitot-static head 
The multiple liquid ma-
nometer (fig. 7) con is ted of 
224 glass tube' arrangeu in 
four group. Each group con-
sisted of two reservoirs con-
ne -tcd hy n hrass header, out 
of which projected 55 glass 
Lubcf' , each or which, ayc 4, 
wa ('onne Led to one of Lhe 
pres 'm e orifices. Three 01 the 
other 4 "-ere connected 1,0 an 
air re. e1'voir in 1,he cockpit 
and the fourth to the trailing static head (fig. 5). The line onnecting Lhe 1e\'e1 of liquid in the 
three tube ' provided a datum line, in accordance with the roll of the airship, from whieh pressures 
could be mea ured, while that in the fourth tube gave the true taLic pressure outside of the 
flow caused hy the airship. 
The four manometer units were mounted together in one box, and to ohtain record (fig. 6) 
the complete as . :;('mbly was photograpbed by a specially de igne 1 camera (fig. 7). The camera 
('onsi ted of a light-tight box and a film container which \yas removable in dayliO"ht. The 
capacity of the container wa a roll of fi lm sufficient for 27 exposu1' s, 6 inches by 6 inches. 
The spool on which the expo ed mm was wound wa turned by a handl!', which in tUl'll, by 
means of a tripping device, operated the shutter once f'V ry 1'c\'o[ution , the1'ehy making the 
record. At each operation of the shutter an electrical contact wa made which caused flo light 
to flash and make a timing line on all records heing made on drum type ill trul11 nt. fn ihis 
investigation an . ~\. . C. A. recording air-. peed meter (Reference 2) and a recording statoscope 
and inclinometer were used, and by means of the timing line ali record were synrhronized. 
FIG 6 -::vr 3nometer record 
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OLher in 'trumenLs used in the e Le 'Ls were: rudder posi tion indicator, low range preCl 1011 
altimeter yaw indicator, slop watch, and thermometer. The rudder pO ition indicator, 
altim('(er. nnd . top watch were mounted on the manometer 1 ox and were photographed with 
the preRSUl'e tube . The recording air- peed meLer and the recording tatoscope were connecLed, 
r(' pectively, to a trailing 
Pi tot- tatic head and a trailing 
tatie head (fig. 5). Both of 
the 'e heads were suspended 
::?5fe('t below the cal' so as to be 
outside of the eli turhcd flow 
caus('cl by th(' airship. The 
recording statoscope consi ted 
of a recording air pres ure cap-
snle, a "Vacuum hollIe, and a 
by-pas~ "alve connected as 
shown in Figure . The yaw 
indicator con i ted of a pro-
tractor mounted on the side of 
the car. By sighting on th(' 
trailing Pil.ol-static h('ad, tb 
angle of yaw n.t the car was 
read on the scale. The rudder 
posil.ion indicator consi ted of 
it graduated disk, which was 
connecled to the rudder con-
1.1'01 cable. The thermometer 
was attached 1,0 the ou tide 
FIG. i .-Manometer and camera a s t up on the sbip 
of the car so as to obtain the air temp('rature for computing the ail' den 'iLy. 
TIlE' position of the control slll'fac('" wa indicated to the pilot by two Lelautograph instru-
ments, which measure th(' anal('s hetween the stabilizers and movable surfaces and then 
_ To afmosphere 
in cockpit 
By-pass 




electrically communicate the readings to an indicator 
in the cockpit. 
~~Ift7wd of IfSI .- Before the Ilight te t . were made 
all the connecting tube were tested for leaks and stop-
page. This was accompli hed hy blowing through 
the tube from the orifice end of Lhe line. \. manom-
eter at thi end and t.he reading indica.t d on th 
multiple manometer were ob ervee! at the same time 
and compared. '1'11(' ume procedure was carried ou t 
at the completion of the set of te Ls and any lines 
\\'hich indicated leaks were discarded. The helm angle 
indicator wa calibrated and the zero reading of the 
yaw protractor noted for an angle of zero yaw relative 
to the longitudinal axi of the car. 
Before each Hight the pilot was llpplied with a list 
of the conditions desired and the camera and recording 
instruments were loaded. Two ob cryer were required 
and their fir t operation wa to lower the two trailing ~ S bombs. Both observer then gaye their attention 
Pilof slolic heod to the pilot ancl awaited hi ignal thaI., the de irecl 
F,,;. . l)h\~mm of !1I\\nO'H\~r a,'" in'lrun'~l\t (onnel"tion, condition had been reached. For steady night con-
ditions simultaneolls records of all the in trulllent were made on receipt of thi ignal. In 
changing flight condition two record ' weI' obtained. the fir t immediately after the moye-
111('nt of t.he control and the second a oon after that as po ible. With the camera II ed 
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the interval between pictures wa three seconds. In the r eversal condition four phoLographs 
were obtained in the above manner. The reading of the helm angle and revolutions per 
minute were recorded by the pilot. 
The maneuver in which pressures were recorded are tabulated in Table I, which is elf-
explanatory with the exception of the "light" conditions (run 22 to 25, inclu ive). To ohtain 
these flight while statically light, the airship was brought to equilibrium at a definite altitude 
and 500 pounds of balla t released. In thi condition a horizontal flight was made, main-
taining a constant altitude by aid of the elevators (run 22 and 23) and also a flight with the 
airship on an even keel bu t ri ing due to exce lift (runs 24 and 25). 
Reduction and pre entation of data.- The data were all obtained from photographic records, 
except the angle of yaw, temperature, and revolutions per minute, which were tabulated from 
indicated readings. To facilitate reading of the manometer record , the negatives were placed 
in a projection lantern and the enlarged image thrown on a screen. The magnification was so 
chosen that the bead of alcohol could be caled off directly in pound per quare foot. A wire 
o"\"'"er the creen wa hiftecl 0 a to run through the imacres of the meni ci of the three tube , 
which were connected to the air re ervoir in the cockpit. Thi gave the angle of roll of the 
ship and a ba e line to work from. A econd wire wa shifted into parallelism with the first 
and pa ed through the image of the meniscu in the tube connected to the trailing static head. 
The height of liquid in the various tube above the latter wire gave directly the pre ures rcIa-
tive to the true stabc condition out ide of the disturbed flow. 
The rate of change of static pre sure, as recorded hy the statoscope, wa converted into 
rate of change of altitude by the u e of the atmo pheric table. This rate of change of altitude 
divided by the air speed along the line of flight, gave the sine of the angle of in lination of the 
flight path. By subtracting this angle of inclination from the angle of inclination of the car 
a recorded by the inclinometer, the angle of pitch wa obtained. 
The maneuver in which the pre sure were investigated are given in Table I, while the 
condition under whi h each maneuver wa made is tabulated in Tables II and V. Due 
to flight difficulties the desired rudder and elevator angles given in Table I were not always 
obLained. The actual angle measured in flight are given in Tables II and V. The pres ure 
over the tail surface are given in Table III, while tho e over the envelope are in Table VI. 
The resultant forces on the tail surfaces are giv n in Table IV and tho e on the envelope in 
Table VII. 
In Table IV the resultant normal force have been expres ed in the coefficient form 
where GNF = ab olute normal force coefficient. 
P = load in lb. 
A = area of surface. 
p = air densi ty. 
V = true air speed. 
The pres ure over the tail urface were plotted for all run along each row of holes at 
right angle to the longitudinal axi of the airship, as hown in Figure 9, 10, 11, 12, 13, 14, 15, 
and 16. As may be noted in the e figures, at ea h rOw a curve was ill'awn of the pre ure on 
eacb side of the surface and the resultant pressure curve for the rOw determined from the algebraic 
sum of these. The area under the e latter curve were measured and u ed as ordinates in drawing 
a 1'e ultant load curve for each surface. The center of area under each load curve was deter-
mined, and with the di tance from that point to the enter of buoyan y a an arm, the tail 
surface moment was computed. In all ca e a po itive load was considered to be acting from 
bottom to top on tho horizontal surfaces and from stat-board to port on the vertical surfaces. 
To pre ent the di trihution of pres ure over the hull, the values were plotted upon longi-
tudinal cro s sections of the envelope a shown in Figure 17, 19, 21, and 23, and also upon 
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circular cross ections at each tation a in FiO'ul' s 18, 20, 22, and 24. The resultant vertical 
and horizontal tl'lLn verse force at each tation "-ere obtained by numerical integration of the 
PI' sure around the envelope. The. e -forces were plotted along the axis of the hull, giving one 
curve of horizontal forces and one of vertical force . To these were added the horizontal and 
vertical load upon the tail surface, thereby giving the total aerodynamic forces acting hori-
zontally and ver tically along the axi of thc ship. The. e comb in ed curves were drawn for each 
maneuvcr in thc same manncl' as sho-wnin FigurC's 25a, 2.1)b, 26a, 26h, 27a, 27b, 2 a, and 2 b. 
PRECISION 
Experiments made by the ational <Lvi ory ommittec on an airplane WilllY (luring th 
ummel' of 1921 and te t made in the nited States avy's Aerodynamical Laboratory showed 
that the type of pre sure pad, Figure 1, u ed in thi investigation O'ave the same readinO' of 
tatic prc ure a a single hole orifice ju t flu h with the surfacC'. More recent experimen t 
made in the National Advisory Committee wind tun nel to find the effect of the po ition of the 
connecting nil)ple howed that there was no change in pre sure by rnoving the pad around 
from a position with the nipple directly aft to an angle of 90° to the air fiow. 
Tail urface .- The inertia effect in the pre ure tube ' were eliminated in the. test ' ince 
only pres ure difference_, it mea ured through tuhe o·~ the same length and running side by 
sidc were u eel. The manometer was mounted close to the c ntcr 0-[ grayiLy 0-[ the air hip 
and the ver tical accelerations affecting the height of the liquid columns were neglect d. The 
individual pre sure arc probably accurate to 0.10 .lb. / q. [t. The accuracy of the fi gures O'iveD 
for the total forces i limited by the number of points iovesticrated because a curve was drawn 
connecting the individual pre ure a.nd the total fol' es were obtained by in tegrating the area 
under this curve. For thi rca on the total {'orces on the tail urfaces can not be a sumed to 
be corre t to betLer than ± 5 lb. , because the changes in pres ure l)etween point were O'!'C'at. 
Envelope. - The preci ion of re ults on the tail surra.ces can not be applied to the pre llres 
or total tran ' verse force on the envelope. The pres ures over the envelope ,yere of man 
magnitude and the elista.nce betw'een point of inve tigation wa large. 0 that with the diffi.-
culty of measuring the small TJre sure and because of the ·;a.ct that t ey wete co nsicleJ'e I as 
actincr over larcre area , great error migh t en tel' in to the comuu tation of the total force . 
I t hould be notee! that thc angles of pitch and yaw were measure I relative to the car , and 
if applied to the envelope may be in slicrht erro r because of the flexibility of the u pen ion sys-
tem. There wa somo difficulty experienced in mea lll'ing the angle of yaw because of the 
swinging of the upended Pi tot- taLic J1('ad on which sighti ngs were Laken. H owever , the 
l'eadings obt ain d fol' stC'acly cond it ions WPI'C' COf'J'C'et to the nearest 0.2°. For non. teady con-
ditions the errol' may have been liO'htly greater because it wa difficult to ob erve the angle 
aL oxactly the ame instant that the records wel'e made. In detcrmining tbe angle of flight 
path from the slope of tho tato cope record and the ai l' . peed, thc a umption wa made that 
tho l'e were no vertical a.il' ClIl'rents 01' gu Ls, ,,·hich was probably the case in all run except 
where the effect of a gust wero de ired. ince the othC'l' te t " 'cre made over the water. 
DI CUSSION OF RESULTS 
The di cu ion of the result of this inye tigation is confined to a con ideration of the 
actual pre ures and total force C'ocountl.'l'ed in the different man uy r . While all of the 
cond it ion enumerated in Table 1 \'el'C' investigatcd, only tho e of C'ach maneuver showing 
the greate t forces arc tabu lated herC' . IIo,\'cV'er, the pre ures encountered in all of the run 
have been tabu lated and these data arc R.\'ailahle nt the ational Advi ory Committ e for 
Aeronauti for rc-feren e. 
Tail, urfaces.- The result. of Lhe pre ure eli tribution t st on the tail urface arc given 
in Tables II, III , and IV, in whi hare tabulatcd the data recorded in flight, the pressm e at 
each orifice, and the Lotal 1'e ulting for e. on the tail udaces, respectively. I t will be noted 
in the latter table that in cir ~ling flight the load have been divided into the load on the fin 
and load on the movable W'fftce only for bottom fin and rudder, and, con,ersely, in climbing 
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and de cending :Oight only the horizontal surfaces have been so divided. Graphical presenta-
tion of the Lail surface data for [om' runs is hown in Fig-ures 9 10 11 12 13 14 1.5 anci 16 
\...J 'J ] , , " , 
which are l"('presentative of the manner in which all of the pressures w('re plotted for the 
determination of the re ultani normal forces. 
From the pressure at each orifice a tabulated in Table III the re ulLant force at each 
station may be obtained by the algebraic urn of the pressures on each ide of each station. 
Local loads thus determined show that the largest value recorded for a horizontal surface was 
5.71b. / q. ft. on the port elevator while flying through a gu t. This value exceeded the largest 
pres ure cau ed by any pecific ~1aneuver, which wa 5.2 lb. / q. ft, near the leadino- edge of 
the starboard fm encountered durmg a steady descent at 46 M. P. II. Much larger values than 
these were recorded for the ver-Lical surfaces where the peak pres ure ranged from 5 to 7lb. / q. 
ft. with a maximum of 7.3lb./sq. ft. on the top fin during a steady circle at 35 M. P. II. (fig. 11). 
The largest local pres ures were usually found at the leading edge of the fins close to the envelope 
and on the balancino- portion of the rudder and elevators. 
Examination of the result in Table IV shows that the greatest re ultant forces were 
experienced on the vertical surfaces. Thi wa to be expected, becau e more violent maneuvers 
were made in the horizontal plane than in the vertical. IIowever, the loads recorded for the 
horizontal surfaces were much greater than tho e which would be experienced in normal :Oight, 
because the tests were made a evere as possible, without increa ing the ga pre sure in the 
envelope to a point where the fabric might fail . The greatest total normal force experienced 
on a complete tail urface wa 352 pounds on the bottom fin and rudder in run 27-b, a re"Ver al. 
Expressed in the coemcient form thi becomes 0.316, which i also the largest Oll"F obtained 
for a complete tail unit. In comparison with these the maximum normal force on a complete 
horizontal tail sm'face was 1 1 pounds with a maximum ONF of 0.162. As would be expected, 
the same relation is true for the fixed urface where the largest force is found on the top fin, 
311 pounds, or ONF 0.554, while the largest o~ a horizontal fin was 200 pounds, or On 0.210. 
Comparatively large forces were encountered on the rudder. A total force of 250 pounds was 
obtained in run 9-b and normal force coefficients of 0.550 to 0.570 were found on three different 
occa ion. The maximum ONF encountered on a complete tail unit, 0.316, is Ie s than the 
value generally used in air hip tail smface design, indicating that they are on the safe side. 
Large horizontal moments of force on the tail surfaces about the center of buoyancy were 
expected as a result of reversing the rudder from 24 0 port to 180 starboard and were found in 
the first and second records of the maneuver. In the case of the second, the value reached was 
35,100 lb. ft. (Table VIII) . The re ultant force causing this moment was the largest found 
dming the test, 352 pounds on the lower fin and rudder and 180 pounds on the top fin, Figure 9. 
The gust, which was encountered in run No.2, apparently carne from directly below and 
the pressmes recordecl are not those caused by the bump but those due to re toration of the 
ship to an attitude of normal Dight. With the apparatus then a<;,ailable it was impossible to 
record the full effect of ~ bump because it was nece sary to wait until the gu twa felt and then 
make the record. However, the re ulLant forces 1 1 an 1 152 pounds and the normal force 
coefficients, 0.162 and 0.136 encountered on the port fin and ele\'ator and starboard fin and ele-
vator respectively, were the hu'gest found on the horizontal surface. The e forces, together 
with the observations made at the time of the te t, indicate that there is a very great probability 
that the loads imposed by a hump or gu t exceed those obtained in any maneuver. 
One of the chief difnculties in these tests was caused by the inability, with the apparatus 
u ed, to obtain continuou records of the pressures and the subsequent doubt in regard to the 
maximum pre ures. This limitation i brought out rather forcibly by the above discus ion of 
the bump and is met with in many of the unsteady maneuyer as in the start of a turn. In the 
latter, runs 9-a and 9-b, it is eyident from an in pection of the result in Table IV that the first 
run, 9-a, was made before the airship had started to turn and po ibly before the rudder had 
moved an appreciable amount because the forces on both the vertical fin fLnd the rudder were 
mall. IJowe"Ver, the second run, 9-b, hows greatly increased forces and indicates that the 
airship was turning. Because of the three seconds inter"Val between record it is impossible to 
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say exactly when the ma..-TImum forces were encountered and whether or not the forces obtained 
were the actual maximum forces. Thi , of course, would be eliminated by continuous records. 
A further analy is of the results in Table I\ shows a peculiar condition in that the load on the 
tail surface was not equally divided between the port and starboard surfaces, or the top and 
bottom surfaces. An example of this is run 21, where the starboard surfaces have a down los,d 
of 73 pounds, while the port surface. ha\'e H6 pound. This same thing is noted to a greater 
or less extent throughout the whole erie of tests and is only explainable by the po sibility that 
the pressures were obtained whi.le the airship was rolling. It was ob erved during the flights 
that most of the maneuvers were accompanied by a rolling motion of the airship. 
Envelope.-The results of the pressure distribution tests on the envelope are given in Tables 
V, VI, and VII, and a graphical pre entation of the pre sure for four runs, a reversal of controls 
from 24° port to] ° starboard, a steady circle at 37.5 M. P. H. with 8° starboard rudder, start 
of a circle at 41.5 M. P. H. with 44° starboard rudder, and a bump at 45 M. P. H. is given in 
Figures 17 to 24, inclusiye. These figures are representative of the manner in which all of the 
data were plotted. 
The curve of the pre sure distribution over the envelope did not change greatly with the 
different maneuvers. The values of pre sme were positive in all ca e from the no e back 
about 7 per cent of the length of the air hip, where they became negative and remained so along 
the hull to a region about 10 per cent of the air hip's length from the tail. Here again the 
pres ure became positive and continued so to the end of the au hip. This is about the same 
general pre ure distribution that was obtained on a model of the 0-2 at 0° yaw in the wind 
tunnel at the Bureau of Standards. The only radical departure from thi general distribution 
wa found in run No.5 in the region close to the no e. In this region the values changed ign 
several times and a the photographic record was poor, making it difficult to read the value, 
the e data are considered doubtful. 
When the envelope results are considered for the purpo e of determining the total aero-
dynamic loading of the airship they arc fOlmd to be very un atisfactory. There are several 
cause which contribute to the inaccuracy of the envelope results, the chief of these being the 
relatively small number of points investigated on such a large area as that of the envelope. 
Thi , of cour e, causes each orifice to be considered a representative of the pres ure over a 
considerable area and magnifies the inherent errOL of such an investigation which are iIupo ed 
by the uTegularities of the envelope and the in terference of wires, pad, tubing, and no p. battens 
that undoubtedly produce disturbances at some of the orifice. This could only be eliminated 
by a much greater number of orifices which would probably run into prohibitive weight and 
resi tance. 
That t.he aerodynamic forces as mea ured are not representative of the forces encountered 
is shown in Figure 29 and 30 in which the tran verse force as mea ured in Runs 4 and 1 are 
plotted, together with the theoretical forces for the same runs as computed according to Munk's 
formula (Reference 3) : 
[ dS p. p px dS ] dF = dx (k2-k1) dx V2 2 sm 2cp + le' V r S cos rp + le' P r dx cos cp 
where 7c2-7c1 = difference of tran verse and longi tudinal apparent ma s coefficients. 
S = cro sectional area 
cp = angle of yaw 
le' = inertia coefficient 
T = radius of turn 
x = disLunce to the areodynumic center. 
NOTE.-The radius of turn, T, was computed from the time for a complete turn as clocked by a top watch, 
and the air ·peed. Thi value was checked by using the equation given in the Briti h Advisory Committee 
Report No. 749, 
r sin cp = 0.9Z 
where Z i the distance from the center of pressure on the fins to the c. g. of the ail hip. 
PRES URE DISTRIBUTION ON THE 0-7 AIRSHIP 11 
The computed force as plotted in Figme 29 and 30 are not expected to agree exactly 
with tho e measured hecause motion in a perfecL fluid wa assumed for the computations, but 
no great clcscrepancie as arc hown could exi t an 1 this is a further indication of the unreli-
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CONCLUSIONS 
Since the resulLs are scattered throughout u h extensive tables, it i thought advi able in 
conclu ion Lo again ummarize some of the mol' important of them, as follows: 
(1) The maximum total load on a complete tail urface was 352 pounds, occurring on the 
botLom fin and rudder (fig. 9), during a rever al at 40 .5 M. P. H. , when the rudder was 
moved from 24° porL Lo 1 ° starboard. The corre ponding normal force coefficient, 0 was 
0.316. 
(2) The maximum Lotalload on a fixed surface wa found to be 311 pounds, and occurred 
on the top fin (fig. 11) during a steady circle at 35 M. P. H. with the rudder 44° to star-
board. This resulted in a normal force coefficient, ONF = 0.554. 
(3) The maximum Lotal load on a movable urface wa 250 pounds, and occurred on the 
rudder (fig. 13) at the start of a turn at 45 M. P. H. with the rudder 44° to starboard. The 
average pressure over the surface in this ca e was 2.9 lb./sq. ft. or ONF = 0.565, and was the 
largest encountered on any urface during any maneuver. 
(4) Large local pres ures, ranging from 3 to 7 lb. / q. ft. , were encountered, u ually on the 
leading edge of the top fin close to the envelope and on the balancing portlOn of the rudder 
and elevators. The large t pres ure of this kind was 7.3 lb. /sq. ft. on the top fin during a 
steady circle aL an air peed of 45 M. P. H. ,vith the rudder 44° to starboard. 
(5) The maximum moment of the tail surface loads about the center of buoyancy was 
37,200 lb. ft. and occurred in a teady circle at 35 M. P. II. with the rudder 44° Lo starboard. 
(6) The load on Lhe envelope were relatively mall, the maximum load ranging from 16 
to 18 pounds per running foot along the axis of the ship. 
(7) Due to the large area and small pressures encountered, any irregulariLy in the hull or 
slight error in the reading of the preSSUTes would cause a large error in the load per running foot 
on the envelope. Thi fact tends to make a complete investigation of the envelope pressures 
for the purpose of finding aerodynamic force impracticable, because it i obviou that sufficient 
points to eliminaLe Lhis difficulty could not be taken without running into exec ive weight and 
re8i tance. It is felt, therefore, that the re ulLs of Lhe Lest on the envelope while showing the 
general disLribution of prc ure sufficiently well are practically useles in the determination of 
total aerodynamic forces on the airship. 
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( ) Although the pre sure actually mea ur d in a bmnp (figs. 15, 16,23,24, 27a, and 27b) 
were of the same general magnitude a in the other conditions it is felt that the pressures 
set up by a bump arc larger than Lho e obLained in maneuvering. 
In general the te ts on the Lail surface produced valuable data covering the loads and 
coefficients encountered in DighL which confirm the theoretical values u ed in design. 
The investigation of the pres mes on the hull, while producing ome interesting informa-
tion relative to general distribuLion of the pressures, wa un ati factory for the purpo e of 
finding the aerodynamic loading on the airship. It would eem that such an inve tigation is 
unlikely to produce any results of particular value unle s po ibly on a rigid ship where the 
resistance of the nece ary tubing would be avoided by securing it in ide of the envelope. Even 
with a rigid ship it i felt that uch an investigation is impracticable becau e of the great number 
of point that it is nece ary to inve tigate and Lhe expen e, bulk, and weight of the apparatus 
required. 
For further te ts of thi nature a pre sure recorder giving continuous r cords is recommended. 
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TABLE I 
LIST OF MANEUVERS INVESTIGATED FOR PRESSURE DISTRIBUTION 
Run 
No. Maneuver 
RPM Rudder angle 
. . . (degrees) E~';,"~~or II Run Maneuver RPM I Rudder angle Elevator I (degrees) No. . . . (degrees) angle (degrees) 
1-----------------1------1---------1------1----1-----------------1------ ---------1-------
2 Steady circle_______________ 1,000 os-if::::::::::: 16 1 IIorizontal f1igbt-_________ _ 1,250 1 15 
3 _____ do______ _______________ 1,000 44 R___ _______ 17 
4 _____ do______________________ 1, 250 8 R__________ _ 1 
5 _____ do_______ ______ _______ __ 1,250 44 R_______ ___ 19 
Start climb ______ __________ _ 
_____ do ________ _________ ___ _ 
_____ do ____________ ________ _ 
Steady descent ___ _________ _ 
















18 D . 
6 Start circle _________________ 1,000 8 R_________ __ 20 _. ___ do. _______ . __ ..••.. ___ • 
7 _____ do_____________________ 1,000 44 R__ ________ 21 
8 _____ do _____________ ___ _____ 1,250 R_________ __ 22 
_ ... _do ___ __ ._._ .. ________ __ _ 
IIorizontalllight Iigbt._. __ _ 
9 _____ do ______ •••• •••••• _____ 1,250 44 R__________ 23 
10 Steady c1imb__________ _____ 1,000 __________ ______ 12 U. 24 -ii~-dO--.-------- .---- -------ISlUg h gbt. ___ ___ ___ • ____ _ ~'m 
:::::::::::::::: To.---
11 _____ do _____________________ • 1,000 ______ __________ 19 . . 25 _____ do ____ ___ _____________ _ 
1:000 -i4-Ci"o-is-ii:: --- -- ---
24 L . to 18 R __ 
12 _. ___ do ____ ._. ____ •• ___ _____ 1,250 ___ • ___ •• • ______ 12. 26 
13 _. __ _ do ___ _ • ___ • ___________ • 1,250 ________________ 19 U. 27 
Reversa: ________ • _________ _ 
_____ do ______ ______________ _ 




PRESSURE DIS'rRIBUTIO TESTS ON 'rAIL SURFACES 
[Table of Datal 
Wind direction __________________________ • ___ _ 
Wind velocity (M. P. II.) ____________________ _ 
Air in balloonets (cu. ft .) ____________ _________ _ 
Static condition (lb. Iight} ___ ___ _____________ _ 
R. P. M. starboard __________________________ _ 
R. P. M. porL ________________________ ____ __ _ 
Gas pressure (inches of water) ____ ____ _______ _ 
Rudder angle (degrees) _______________ __ _____ . 
Elevator angle (degrees} _____________________ _ 
Air speed (knots) _____________________ _______ _ 
Compass course (dcgrees) ____________________ _ 
Inclination (degrees) _________________________ _ 
Barometric pressure (at manometer) _________ _ 
Temperature (0 F.} __________________________ _ 
Air density ________________________________ ---
Corrected rudder angle (degrees} _____________ _ 


















Corrected air speed (M. P. M.) (N. A . C . A. 
recording instrument) _ _ _ ___________________ 47.0 
Angle of yaw (degrees} __ ._____________________ 2.9 R. 
Fore and aft inclination (degrees)_____________ -5.2 
Inclinatio"! or fligbt path (degrees)____________ -I. t 
Angle of pitch (degrees)_______________________ -3. 0 






No.5 No. 90 No. 9b No. 13 No. 170 
Run 
o. lib 
Run Run I Run Run 
S~:i --- S~:i W NW.j I W W.j WNW.j S~:i ----S-E-g-----S-E-g--
1 
3,500 4,000 1,000 1,500 1,500 4,500 2,000 2,000 
30 Equilib. 50 Equilib. Equilib. Equilib. Equilib. Equilib. 
1,000 1,250 1,250 1,250 1,250 1,250 1,250 1,250 
1,000 1,250 1,250 1,250 1,250 J, 250 I 250 J,250 
1)« IJ-j, I' " 1% 1% 1%-2 1~-2 1)«-2 
5 R . 5 H. I R. 1 H. 1 R. 0 0 0 
o 0 0 0 0 12 U. 12 U. 12U. 
31 41 35 45 45 39.5 45 45 
Various. Various. Various. Various. Various. 135 
o -1. 0 -I. 0 0 0 13 U. 0 0 
29. ~~ 29. ~~ 29. !~ 29. I~ 29. ~~ 29. ~~ 29. ~ 29. U 
0. 00243 0.00243 0.00242 0.00241 0.00241 0.00243 0.00240 0.00240 
R. 8 R. 44 R. 44 R. 44 H. 0 0 0 













35 45. 5 45. 5 42. 0 4 . 0 46. 5 
6.0 R. 4.5 R. 4.5 R. 2.1 L. 1.5 R. 1.5 R. 
-1.4 -3.6 -4.2 +10.2 +0.6 +6.0 
+1. 7 00 0 +7.8 +2.2 +7.2 
-3.1 -3.6 -4.2 +2.4 -1.6 -1.2 
1. II 1 __________ -------- -- ------ --- - ---------- ----------
I 
Run Run Run Run Run Run Run I Run 
No. 21 No. 23 ' 0.25 0. 27a NO.27b No . 27c No. 27d No. 28 
I-\-~-in--d-d-ir-e-ct-io-n-_-_-__ -_-__ -_-__ -_-__ -_-__ - _-_-__ -_-__ -_-__ -_-__ - _-_-__ -_-__ -_-__ -_-_ WNW. ,,::. ~ ~ WNW. WNW. WNW. I WNW. 
Wind velocity (M. p . rr .} ______________ .________________ 4 _" "~ 4 4 4 4 4 
Air in balloonets (cu. ft.)_________________________ _______ 1,500 1,000 1,000 1,5GO 1,500 1,500 1,500 1,500 
Static condition Oh. Iight} __ ___________ ___________ ______ _ Equilib. 525 525 Equilih. Equilib. Equilib. Equilib. Equilib. 
R. P. M. starboard______________________________________ 1,250 1,250 1,250 1,250 1,250 1,250 1,250 1,250 
R. P. M. porL__ __________________________ _____________ 1,250 1,250 1,250 1,250 1,250 1,250 1,250 1\ ~50 
Gas pressure (inches of watcr)_ __________________________ I~-I.\( 1% 1%-1% 1% 1% 1% 1% 1~-2 
Rudder angle (degrees}__________________________________ 0 0 0 10L.- 10R. tOL.-IOR lOL.-IOR . 10L.-IOR. 3L.-8 R. 
E levator angle (degrees)_________________________________ 12 D. 4 D. 0 02 0 0 0 3 D . 
Air speed (knots)________________________________________ 41 42 44 30 38 38 38 1 43-45 
Compass course (degrees)________________________________ 280 270 270 Various. Various. Various. VariouR. 220 
Inclination (degrees}_____________________________________ J7 D . 8 D. 7~ I 1 I 1 10 D.-4 • 
Barometric pressure (at manometer)________ ______ ____ ___ 29.78 29.78 29.?:: 29.70 29.70 29.70 29. 70 29.83 
Temperature (0 F.}______________________________________ 45 49 49 46 46 46 46 4.> 
Air density______________________________________________ 0.00243 0.00211 0.0024 t 0.00242 0.00242 0.00242 0. 00242 0.00244 
Corrected rudder angle (degrees)_ _ _ _________________ ____ 0 0 0 24L.-l R.2-IL.- I R. 24L.-ISR. 24L.-1 R.5J-j,L.-13R. 
Corr eted elevator angle (degrees)__ ___ __________________ 1 D. 6 D. 0 0 0 0 0 4 D. 
Corrected a ir speed (M. P. n.) ( . A. C. A. recording 
instrument) ____ - ___ ----- - --- ---- - --- - - -- - -- -- --- - - -- --Angle of yaw (degrees) ___ - _____________________________ _ 
Fore and aCt inclinaLion (degrees) ___ __ . ___________ ______ _ 
Inclination of flight path (degrees) ____ ___ _______________ _ 
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T ABLE III 
PRESSURE D ISTRIBUTION ON T H E TAIL SURFACES 
[Pressures Ib./sq. ft.] 
R un Run Run Run Run Run I Run Run Run Run RUD Run Run Run RUD Run Run 
Surface Pad No. o. No. :\'0. No. No. No . NO. No . '0 . No. TO. No . TO. NO. No. No. 
1---- ------1--- __ 1 _ _ 2 ___ 4_ .~ ~ ~I~~ ~ ~ ~ ~ 27a 27b 2~ 27d _ 2 __ 
Starboard fin and eleva-
tor, upper side __ - - - - - I-A -I. 30 -0. 60 -0. 65
1
-0. 45 -I. 10 -0. 30.-2. 75 -3. 20 ____ __ +0. 80 -0.65 -0.90 -0. 8! -0.6<.' -0. 40 -0. 80 +0. 10 
t~ -1:88 = : ~g =:!~ =:~L1: gg 2::~~ ' =U~=U~ =:;g +:~ =:~ =:~L1: ~ =: ~R =:;~ ._-:-~~ 2::?~ 2-A -.40 -.20 .00 -.10 -.20 +. 30. -.45 - . 50 -0. 10 .001 -' 10 .00 -.3 - . Inl .00 -.20 +. 10 
3-A -.35 -. 20 -.10 +. 10 -.40 +.35 - . 20 -.15 -.30 -.35 -.30 .00 -.3 -.20 .00 -.20 .00 
3-B -.40 .00 +. 10' .00 -.3S +. 40 -.20 -.30 -.20 - . 45 - . 301 -.20 -.4 -.10 .00 .00 -.05 
3-C -.50 - .15 .00 -.10 -.60 -.50 -.90 - . 70 -.55 - . 55 - . 40 -.40 -.5 -.40 -.25 -.20 -.80 
4-A +. 10 .00 .00 +.10 -.05 +. ~Ol +. IS +. 20 -.10 . 00: -. 10 +. 10 -. ~ -. 10 +. 10 .00 +. 30 
4-B +. 10 .00 +. 20 +. 25 -.10 +. 10 +. 15 +. 10 - . 10 .00, - .1 0 +. 20 -. ~~ -.10 . 00 .00 +. 40 
Starboard fin and eleva· 
tor,lower side _______ _ 
4-C +. 10 +.05 +. 35 _____ _ -.05 +.70. -.60 -.40 . 00 -.10 .00 +. 10 -. ~~ -. 10 +. 20 .00 +.25 
5-A +. 10 +.15 +. 20 +. 35 - .10 +. 60 , +. 40 +. 50 -.20 -.65 .00 +. 10 -. 3~ -.20 .00 .00 + . 20 
5-B .00 .00 +.20 +.10 -.40 +.40 +.2.5 +.50 - . ~-I.1O -.30 -.10 -.ic -.30 -.10 .00 + . 30 
5-C -.30 -.25 -. 15 +. 10 -.70 +.45 -.70 -.60-1.60-1.00 -.40 -.60 - .si -.70 -.25 -. 10 + . 70 
5-D +. 65 -. IS -. 10 -.20 -.40 +. 20 -.30 +.60 -2.70 -1. 30 +. 10 -.20 -. ~~ -.70 -.20 -.50 + 1. 40 
6-A +. 10 - . 101 .00 .00 - . 40 +.40 - .• 55 +. 70 -1. 40 -2. 001 -.40 -.30 -. ?~ -.601 -.30. -. ~ +. 30 
6-B -1.10 - .70, -.80 -.50--- -- -
1
- ----- - . 30 -.20 -I. 50 -2. 00 - _____ -1. 40 -1. ~ ---- -- - . 90
1
- ' '!': _. 
6-C .00 - .10 - . 20 -.10 -.65 +. 10 -.45 - . 10 -I. 90 -2. 00 -.60 -.50 -1. h -.90 -.60 -.60 ____ ._ 
6-D -.85 -.55, -.50 -.40-1.15 -.40 -:~iJ -.50-1.SO-1. 0-J.00I -.901 -1.~! -1.10 - . 5-1.10 +.10 
7-A -.20 - .20 .00 -.JO -.40 +.50 +.30 +.45 -.80-1.lD. -.50 - . 30 -.~ - . 40 . 00 -.10 +.10 
7-B -.10 .00 +. 10 +.20 __ ____ +.50 +.30 +. 40 -.50 _____ _ , -.25 - . 20. -. ~~ ______ -.05 -.10 +. 20 
7-C -.~O -.10 +.10 +.15. -.60 +.40 -.45 - . 50-1.20-1.40, - . 35 - . 40 -.::; -.60 - . 30 -.10 +.10 
7-D -.10 -.15 - . 10 +. IS, -.65 +. 20 -.30 -.40 -I. 20 -I. 00 -.55. -. 501-1. ~ -.70 -.60 -.50 +.10 
-A - . 50 +. 10 +.20 +. 20 -.25 +.60 +. 20 +. 20 -.30 -.90 -.20 .00 -.4 -.20 +. 10, . 00 -.20 
B -.60 -. 10 .00 - . 15. - . 40 +.40 +. 10 .20 -.42 -._0, - . 50 -.20 -:.~4 -.20 - . 20 - . 10 __ ___ _ 
(' - . 45 -.10 +. IS +. 20 - . 30 +. 50 -.60 -.10 -.7n -.10 - . 45 -.20 - . -.40, -. 10 - . 10 - . 20 
8-D -. SO +.15 .00 -.10 -.50 +. SO +.10 -.20 -.90 -1. 00 -.45 - . 50-1. -.60, -.50 - . 40 -.45 
I-A -1.70 -.55 -.60- .3.5-1.60 -.50 +.50 +'50-1.§0-4'~1 -2. 10-I.JO . -1.~o-I.701 -1.20 -.40-1.50 
2-1\ - . 65 .001 -.20, -.20 -.40 +. 30 +. 30 +. 20 -.70 -1. 1.5 -.90. - . 10 -I.!~ -.50 - . 50 ____ __ - . 50 
2- B -1.00 -.30 -.351 -.25 '- 1. 20 - _10 +.20 +.20- 1. 20,-2.30-1.20 -.60-1.3~ -.90 - . 60 +.r9 - . 50 
2-C -1.70 -.35 -.45 - . 30-1.1.1 - . 30 +.30 -.50 -1.501-3.00-1.60
1
-, 5-1.~~ -1.30, - . 90 -.~0-1.20 
3-.\ - . 40 .00 .00 - . 10, -.20 +. 50 +. 20 +. 2., - . 30
1 
-.80 -.40 . 00, - . {;( -.30, . 00 +. 10 +. 30 
3-D -.50
1 
.00 .00 +. 10
1
-.40, +. 55 +. 50 -.10 - . ~ -1.J0 -.60
1 
. 00 -.75 -.40 -. 10 +. 10 -. JO 
3-(' -1.10 .00 -.20 -.10 -.55, +.50 .00 -.30 -.~O-J. 5 -.95 - .1 0 - . 95 -.60 -.20 ____ __ -.05 
4-A -.60 -.10 - . 10 .00 -.30, +. 70 +. IS .00 - . 20 -. ~O -.50 . 00 - . 50 -.05 +. 10 +. 20 - . 10 
4-B - . 30, +. 10 +. 20 +. 15 .00, +. 70 +. 60 ____ __ ______ -. nO -.20 +. 30 -.50 -. 10 +. J5 __ ____ -. J2 
4-C - I. 00, . 00 .00 +.20 .00 +. 70 .00 +.30 .00 -2. 00 -.35 +.20 -.40 - . 20 +. IS +. 40 -.2n 
5-A - . 70, -.10 -. IS -.201 -.25, +. 45 -.20 - . 40 - . 10 -.30 -.35
1 
+. 20 -.60 -.20 . 00 .00 . 00 5-~ - . 60, . 00 .00 .00 -.30
1 
+. 40 -.30 -.40 +. 50 -.25 -.45 -.20. -.70 - . 40 -. 10 +. 10 -.50 
5-v -1.50, -.35 -.30 -.20 -.90, +.10 - . 20 -.50 .00-1.50-1.15 -. 0,-1.30 -.70 -.40 . 00-1.40 
5-D +.90-1.10+1.10 +.20 -.15, +.45 +.61i - . 30+1.90 -. 10-1.10 -.80 +.95+1.10,+1.10+1.80-2.10 
6-A -.90 -.35 -.30 -.20, -.60 +. 45 -.80 -I. 00 +. 60 +.10 -.70 - . 50 -.80 -.40 +. JO +. JO -. SO 
6-B -1.50 -.45 - . 30 -.40-1.00 + . 20-1.30-1.35 +.70 +.10-1.301 -.851 -.90 -.50 -.10 -.20-1.30 
6-C -.40 +.50 -.~0-1.00 ; +.50. ___ __ -1.40+1.00-1.35,- 1. 30 -.90 -.85 - . 60 - .1 0 .00-1.50 
6-D -2.10 -.65 -.60 -.30 -1. 50 - .• ,0 -.80 -1. 20 - . 10-1.55,-1. 0 -I. 10 -1. 40 -1. 00 - . 75 -.70 -1. 00 
7-A - . 80 -.30 -.25 .00 -.30 +. 50 - . 60 - . 55 +. 15 -.101 -.40 - . 35 -.60 -.40 . 00 +. 25 -.30 
7. B - . SO - . 20 .00 . 00 -. r,o +. 50 - . 40 -.70 +. 30 - . 20 -.45 -.35 -.70 -.20 . 00 +. 10 -.50 
7-C -.70 .00 +. 15 . 00 -.40 +. 50 -.60 ________ ____ -1. 10 -.60 - . IS -.70 - . 30 +. 20 +.10 -1. 50 
7-D -1.20 - . 30 -.25 .00 -.601 +.20 -.40 -.50 .00 -.90 -.90 - . 50-1.00 -.50 -.20 . 00 -. 5 
8-A -.40 ------ .00 . 00 -. 10 +. 85 - . 25 -.30 -.20 +. SO, -.20 +. 20 -.60 - . 20. +. 30 +. 20 +. 75 
8-B -.30, .00 +'IO+I.~ - . 85 +'30,-1.00 -.§O +.65 -. 20-1.1~ -.90+1.50+1.90+2. 10+1.30 +.80 
8-C +1.liO -.65+2.20 +.60 -.80 -.20 +.45 -.10 +.60 +.20/ +.In - . 50 +1.l0 +1. 20
1
+1. 20+1. 10 +.40 
8-D - . 201 -.70 +2. 901+1. 10 -. SOl -.40 +. 10 - . 601+1. 00 -.35 -.351 - . 2°1
+1. 30 +1. 00 +. 70 +1. 20 +. 55 
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TABLE III-Continued 
PRESSURE DISTRIBUTION 0 T TIlE TAIL SURFACES-Continued 
[Pressure Ib./sq. ft.] 
15 
Surface Pud TO. o. No , No. No, No. No, No. ' 0. TO. No, 1\0, No. No . No . No, No. 
Run I Rnn II Hun Run RUIl Run ' Rlln Run Run Hun I Run 1 Run Run I Run Run RUll Run 
I 2 4 5 9" 9b 13 17" 17b 21 23 25 276 27b 27c 27d 28 
Port fill ~ud elevator. ----1--_ -- '" -- -- --I ---- ------ --
upperslclc ___________ _ I-A ____ ~- -1.,:0,-2 OO , -1.8~-1.251 -15O-2 80 _____ -0.90-0,IO,-0. C.0-1.1O-0.2O-0.45-0.60-1. 5-0.70 
2-.\ -0./0, -.10, -.70 +.60 -.40 -.60 -.60-0.S,5 -.20 -,30, -,40 -,20 +,10, -,25 -,50-1.00 -,50 
2-D -,80, -.80 - . 90 -,90 - . 45, -,65 -,80 -1.20 -.40 .00, -,45' -,30 +.30 -.10 -.30 - .70 - . 30 
2-C -1. 00 -1. 30 -1. 40 - 1. 40 -1. 00 -I. 40:-1. 60 -2, 20 -. 5 - , 50, -,90;-1. 00 __ _ -.80 -.70:-1. 45 - . iO 
3-A -,40, - . 00 -.50 -,50 -,20 -.30, -,10 -.10 . 001 - . 25 -,30
1 
+,10 +. 151 -,15 -.30 -1. 00 -,10 
3-D -.50 -,60. -,SO, -,5,;' -,30 -,SO -.15 -,30 -,10, -,30! -.30 -.20 +,35i -,20 -,30, -,80 -.30 
3-0 -,951-1.10-1.05 -,C,O-I.()() -.S5-1.1O -.551-1.10: -,50 -,40, -.10 -,6.5 -,70-1. 10 -,~ 
4-,\ -.50, -.40 -,50 -,20 -.50 +. .lO . 00 +. 20
1
-1. 0"1 -,25 .00, .00 -,40 -,30 -,60 -,40 
I-E -.40 -,50 - , 60 -,55' -,10 -, ·10 ' +. 30 +. 10 ,00 -,30 - . 10, -.10 +. 20 -,10 -.25 -. 10 - .05 
I-e' .00, -,35, - . 50 -,70. +. 2.1 - . 10, -.50 -,90 +. 20 -,3"1' - ,05 +. 30.' +. 15 -, ~O -,20 -1. 30 +. 10 
5-A -1.10 -,901-1.00 -,90, -·90i-I.~1 - . 05 -,35 -,75-1.70, -.75, -.50 -,55 - . 901-.90-1.00 -.60 
5-E ____ . -,50, -,65 -,60, -,42 -.{O +.30 +.35 -. 50.-1.401-1. ?O, -,10. +.10 -,f!O -,~5 -,70 ,00 5-C -,10-1.00,-1.10-1.10, -,3.J,-1.00
1 
,00 -.10-1.20,-1.00, -,:10, -,50 ,00 -.,0 -.,0-1.20 -.20 
5-D +.60 -,50, -. 5 -.80
1 
. 00, -,30 +.35 +'10,-2, 10-1.30. +.201 -.10 +.25 -,40 -,25 -,80+1.60 
6-A -,40 -.70 -,90-1.00, -,60' -1.10 +.55 +.70-1.30:-2,20: - . flO -.10 -.liC-1.00 -.90- 1.10 +,05 
6-B +,101 -,60. -.0 -,70: -. '10 - , 90.+1.00+1.10-1.80-2.1:;\ -,50' -,:10 -,30-1.00-1.20;-1.00 +,40 
6-C -,90-I.00 i -1.2,5-1.~ -.65.-1.10-1.2fil .()()- 1. 90-2,4;; -.65 -,7." -.~0-1.2O-1.40-1.30 +'~5 
6-D -,h5 -,90 ., -1.50-1.",,-1.00-1.10 +.551 -./0-2.10-1.40,-1.10-1.20 - .• 0 -,40-1.10-1.00 +.50 ~-A -,20 -.55! -.00 -'ZOj -,40 -,~: +'~~I +.70 -.55-1.301 -,30: -,20 -,10 -,70 -,~ -.bO +.05 
I-E ,00 -.60 -,flO -,IOi -,10 - . 10 +'10 +. 5 -,80-1.40, -,50 -.10 -,20 -,60 -.1,0 +.20 
7-(' ,00' -, 7SI-' r, -I. 10 -,4" - . 90. -,30 -.50 -1.10 -I. iOi -.6;" -,30' -. 10 -,90 -.!IO -.90 +. 30 
7-D -.40 -,90- 1. 20-1.20: -,30-1.00 +.40 +,20-1.00-1.30, -,flO. -,liO -,20 -.90 -.70
1
-1.10 -.20 




+'~!i +. 30" - . iO -,90., -.50", -.20" -. 10 -, r.o -,70, -.80 -.30 
Porl fin and elevator. lowor sidc _ I-A -I. 10 -,65: -, If, -, r,o -1. 2n.-1. W +. Sfi +1. 30,-1. 20 -4,4n'-2,OO -I. 00 -,00 -1..10 -2, 00:-1. 00,-1. 20 
22='1'~ -,50
0 
-,3.11 -,40 -.30 -.f,o: -.70 +. 40 +..10 -. f,o - J.:lo! -.110, -. 10
1 
-,20 -. f,o -. r.o -. r.o -, 10 
1 -,I -.GO -.6" -.50,-1.00-1.10 +.30 +..1O-1.1IJ-1.9!i1-I.:lO, -.70 -.~~I -,~.1 I..I~ I - . 70, -,00 
2-C -1.20 -,liiii -.no -.4() -.90:-1.30 +,25 +.50 -,80-2.0.1-1..10-1.00' -,10-I..l1J-1 .. 1.1-1.00-1.20 
:1-.\ -, ~j(J - . 101 -. ~~ -, :1O, - , 3~, -. ~ +, If, +,30: -,20 -,90! -. iii, -.30. -. ~o -.!~ -. !" ! -.~, -,30 
:1-I1 -. ,0 - . ~I -' 0:' -,50
1 
-, .~" -, 10, + Iii +.20. - . 10 -, 10. - . 80, -.30.1 - .• 10 -.~" -. 'ii! - , '01 -,50 
:H' - . UO -,00 -,60 -.4() -.65,-1.00, .00 .00 -,5O-1.90!-1.00 -,501 -,/0 -.,f, -.90, -,80 - . 80 h\ - . iO -.60 -.50 -, (;0 , -.451 - . 80 +. 10 +. 20' -, 10 - . 60 -,70 -. 10, -,20 -,40 -, r.o -. (l() - . 10 




-.60 '1 +. 4,1 +. 50 +. 30 -,90: -.5['1 ,00 -. 10 - , 10 - . • 10 -. 10' -, 10 
4-C -.10 -,201 - . 20 - , ~9 . .00 -.40. +. 50 +. 40i +. 10 -I. i51 -,3°1 +. 10: +. 10 -,35 -, ~O -. ~5 . -.' 20 5-A -,00 -.~,o -.65 -. I~ -,35 - , 90 -.10 -.30, +. 10 -,30, - .• 10, -. ~Ol -.20 - . GO -.50 -,10, -,45 
5-B -1.40 -,/0 -.80-1.1.1' -.401 -.90 +,15 -,\0+1.00-1.00-1.20 -,hO -,10 -.50-1.00 -,90' -.95 5-(' -1.40 -,70 -,?O -,90, -.70,-1.30: ,00 -,101 +.50-1.00:-I.20I - · r,oi -·!0 -,90-1.30-1.201- 2,00 5-D -1.00 -,80: - . 50 -.60, -'~1 -1.4~ -.30 -,451+1.80 -,90,-1.60, - . 40 -.10-1.()()-1.l0 -,10.-1.10 
6-.\ -1.00 -,90,-1.00-1.10, -,60-1.2, -.00 -.90. +.20 -,10 - . 901 - .15, -.40 -.,0 -.80-1.00,-1.10 6-D -2.00 -I. 20' -1. 25 -l.41i -I. 051-1. 60 -1. 25,-1. 20' +1. 00 + 10i- 1. 40 -I. 151 - .. 10 -,90 -I. 00-1. 20,- 1. i5 6-C -2.30 -I. 40;-1. 4.5-1. 60 -I. 40 -2.00 -1. 20,-1. 45, + 40 -, iO -2.00:-1. 30 -,80 -1. 50,-1. 60 ,-2.10 -I. 90 
6-D ______ -1. 10,-1. 50 -I. 301-1. 65i-2.1O -1. 00 -1. 15i -.50 -I. 60' -2. 00 -I. 6Oi-1. 00 -1.40,-1. 70 ,-1. 70 - I. 50 




-,80 -,20 -.50 +,30 -.JO -.75 -,3", -,10 -,50, -,10 -.90- 1.00 
i -e -1.20 - . 0 -.80-1.05 -,50,-1.10 -,35 -.60, +.50-1.151-1.00 -,70, -,3~-I.00i -.90,-1.00,- 1.40 
7-V - . 0 -'f!Oj -':O -.90
1
- . :10 .-1.10 -,2.1 -.50, + , 40 -,90:-1.00 +'20, +.1" -.90 ' -I.~O. -.0-1.10 






-,10 -.50 -. ~O -1. 10 - . I~ I - . f!O +. 3~ -,3.1 -.10 -,90, -, SO + 10 -,40 -.20 -,80, -,90, -,7Q 
-D -,sO -,50 -,6.5 -, 51 - .1 0, -,/0 +.20 -,20, - . IO-I.!O, -,50 -,25 ,00 -"01 -.80 -.80- 1.00 
- . 9P -,851 -.90-1.00 -,50.-1.30 .00 -,30 -.30 -,to -.90 -,50, -,30 -.80,-1.00,-1.10-1.00 
Lower fin nne! ruddcf l port sidc._____________ I-A -1,10 +, iO +. 75 +1. 20 ' - .50.+ 1. 40 -I. 30' -,85,-1. 80 -,95 -1. 20; -,60 +1. 30 -, 0, +. 3;; +1.10 -,45 
2-A -,90 .00 -.20 +20 ' -,30 +,10 -.40: -.40-1.00 - .iO' -.0 -,40+1.10 -,iO - . 2.1 +,05 -,60 
2-B -.80 +.10 +.10 -.35, -.40 +55 -,GO. -.70-1.10 -,60 -.S51 -,50-1.90 -.80' -.10 +30 -.40 
2-C -1.50 -.10 -,10 +40-1.00 +, 15 -.65-1.15-1. 20 -,95,-1.10, - . 80-2.30-1.50, -,50 -,05 -,i5 
3-.\ -,10 -,15 -.10 -,20: -.40 -.15 +,45 -,50 -. iO -,60. -,75, -.40 -.90 -,90 -,50 -,30 -.60 ~=~ 1-1: ~g =: ~g , =: ~g -. gg, =: ~g =: ~g =: ~~' =: ~g =: gg =: ~ , =: 4g1 =: ~g'I =~: ~~ -I:~ , =: gg =: ~~ =: ~~ 
4-.\ -, 10 -,20 -.25 -.10, -,30 -.25 -,40 -. ~O -,65 -.40, -,35 i -,10 -.80 -. ~O -.40 -.20 -,30 4-B -.50 - .20 ' - .10 -.101 -.30 -,05 -,3ii, - . 401-' GO -.20 -,50. -,101-1. 00 -, ,0 -,40 -.25 -,20 I-C -,50 -,20 -,~5 -.10 -.10 +.20 - . 2ii -,10 -.40 -,20 -,30 00-1.90 -,6[) -10 00 -.20 
5-A -.70 -.40 -."0 -. ~O -,50 -,90 -.3.11 -,40 - . 40 - . 10 - . 20 +,101 -,70 - PO - .70 -.70 - 20 5-B - 0 -,50 40 90 60 70 30 40 35 - . 20 -,40 -.10 -1.00 -1.00 -.80 - . bO - 25 
5-0 -1: 10 -.20 =: 20 -1: 001-1: 30 -I: 00 =: 80 -I: 00 =: 65 -.4.5, - . 90 ' -.60 -2,20 -2,50 -I 10 -,70 - . 30 
5-D -.30 + 1.5 + 35 -4. 60 -3.20 -3,6.1 -.85, -,10, - 80 - . 80-1 021 -,501-.,30 . _ -2, r,o -I. 40 +1. 00 5-E -.20 -,20 ,00-3. ~-2.80-3.60 -,6.1 ' -.!O -,90 -.90 -.9.1 -.CO__ -2. 60-1.~0 +.20 
6-A -,90 -,95,-1. 00 -.,:0 ___ _ _ _____ -, " -. ,51 -, CO ___ __ __ ____ -- --- 1-- - :-- -I. 10 --- -- - -
frn -.80-1.00-1.30-1.10-1.30-2,00 -.75 -,70 -,f,o; - . 45 -.50 -.50,-1. 0-2.50_ - -2.30 -,40 
6-C -1.20 -. 95 ,-1.10-1.95-2.00,-2 .. ,0 -.90-1. Iii , -.80 -,90-1.00, -,9ii,-I.90-2.iO-2.00-2.00 -,60 
6-D - 1.70 -. 0 _ . 80_1.85_2,30_2,00_1.05,_l.30_1.151 _,90_1.601_1.401_1.80_
2,10_1.90-l.00 ______ _ 
tE =,90 =.40 = . 35-1.f,o,-2.10,-2·10
1
1 
- . 50 =.3~ -.551 - . 50 - . 60, =. ~0-2.60-2.30-1~50 ':;:lg_~~4~ 1.\ ,30 ,30 .40 ____ ____ _ ____ _ ,00, ,2.1 +. 10,__ ____ __ ___ ,0 -- - -
7-E -,40 -.40 -,60-LiO: -,flfi-2.20, -,50 -.10 -,40 ,00 -.40 -,201-1.:30-1.60-1.30-1.50 -,10 i-e' -,90 -,60 -.701-2.00, -1.l~-2,40 , -.f,o -,70 -.~51 - .40 -,S~ -,5O-l.f,o-2.~"-1.2O-1.20 -.40 
7-1) -.0 - . 35 -.401-1.90-1. ,-2,00. -.55, -.50 -,10, -,20 -,S.1 -.60,-1.10-1.10-1.10 -.90 -,35 7-E -1.10 -.50 - . 40-22.5-2,.15-2,40 - 60 -,50 -.70 -,SO-1.00 -.iO-2 .. 1O-3.80-2.00 -,90 -.50 
-A -.15 -,30 - . 35 -:20 -,20-1. '0, -:30 -,50 - ,15i +.15 -.10' ,00
1
' -,&5 -,80 -,60 -,60 -,40 
-B -.40 -.20 - ,20 - . 70 .00-1. 90 .00 -.30 +.10, +.30 -.05 +. 10 -,(15-1.20 -.kO, -,90 __ ---
-C -.30 -.30 -,35-2.00 -.40-2.40 .00 .00 -,101 ,00 -.20 .00,-1.20-1.45-1.00-1.00 -, 10 
R-]) -,70 -.50 -,45-1,90 -. 0-2.00 -,35, -,40 -.50 -.10 -,75 - . 50 -,85-1.3" -.70 -.60 -,50 
8-E ,-1.50 - . 00 -,45-1.80-1. 01-2. 00 -,50 -,7" 1 -,50 - . 60,-1,20, -.901-1.30-2,iO-1. 0 -,90 -.90 
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TABLE III-Continued 
PRESSURE DISTRIBUTION ON TITE TAIL SURFACES-Continued 
[Pressures Ib,fsq. ft.] 
- ----
Run Run Run Run Run Run Run Run I Run Run Run Run 1 Run Run Run I Run Run 
No. No. TO. TO . TO . No. No. No . TO. No. No. No. TO . No. No. No. TO. 
_I _ __ 2 __ 4_,_5_~ 9b 13 1~ I I7b 21 ~~, 27n ~~,~_2 __ surrac6 ____ 1 Pad 
Lower fin and rudder, 
starboard side _______ _ 
Top fin, sLarbonnl sid~_ 
Top fin, porL sido ______ _ 
J-A +0.15 -2. 90
1
+1. 45 -0. 20 ____________ -0.70 -3. 30 -1. 50 ____________ -1. 00 -2.40 ____________ 1+2 00, _______ _ 
2-A - . SO -.95 -1. 30 -1. 40 -0. 20 -0.90 -.25 - . 30, -.50, 0.00 -0. 35 -.10 -.40 -0.30,-0.50 -1. 00 -0. 45 
2-B -.70-1.45-2.20-2.10 -.20,-1.80, -.30 -.151 -. 351 .00 -.40 . 00 +.10 -.15,- 1.05-2. 10 -.'10 
2-C -1.60-2.30-2.90-2.40 -.90-2.90-1.00-1.00-1.10 - . 30 -.80-1.60 -.35 -.90-2.05-2. 90-1.00 
3-A -.30 -.50 -.80 -.50 +.10 . 00 ______ -.20 +.30; -.10 .00 +.20 -.30 -.10 -.10 -.40 -.65 
3-B -.50 -.65 -.95 -. b5 -.05 -.40 ____ __ -.20, - . 40, +.10 ______ .00 -.30 -.10 -.25, -.70 -.40 3-C -1.40 -1. 65 -2.10 ____________ +2.00, ______ -.90, -. 0 __________________________________ .. -1. SO _______ _ 
4-A _.- __ :_ -.55 -.65
1 
-. J:; -.15 ____ __ -.25 ______ , -.20 -1. 40 ______ -.40 .00 ______ 1-1. 20 -.35 ______ .. 
4-B -.50 -.55 -. 0 -.50 ___ ._. +.251 -.05 -.20, -.10 +.10 -.20 .00 - . 30 .00, +.25 -.20 - . 30 
4-(' -.25-1. 10-2.10-1.40 +.40 -. 5: +. 15 .00, +.10. +.30 + .10 +.30 -.40 +.101 -.15-1.10 -.40 
5-A -.60 -. ~ -.60 +. 65 -.10 +.501 -.70 -.50 -.30 -.50 - . 60 -.60 -.10 +. 25 -.20 -.20 - . 60 5-B -.60 -.35 -.55, +. 60 +. 20 +1. 90. -.40 -.35 -.20, +. 20 -.45 - . 10 -.50 +.40, +. 40 +. 50, - . 50 
5-, -1. 30-1.25-1.80 .00 +.50, +.90 -.50,-1.05 -.30, -.20 -.0 - . 50, +.50
1
+ 1.051 -.40 -.50,-1.20 5-D -1.40,-1. 20 -1. SO,+1. 50 +1. 40
1
+ V;0 +. 451 -. lSi +. 30, +. 20 -.60 -.20" +. 5Q +1. 20
1
+2. ~ +. 50,-1.65 
5-E -1.00,-1.00-1.20+1.00 ____ .. +2.00 +'50, -.25 .00, +.20 -.50 .00 +.65,+2.60
,
+2. /0 +.50-1.50 
6-A -.50,-1.10 -1. 60' - .10 -I. 40, -.75,-2.50,-1. SO -1. 50 -1. 20 -1.10 - 1. 70 -1. 40 -1.10 -1. 40 -1.40 -1. 00 
6-1~ -1.20 -.20 -.15+1.!0 +.851+2.20, -.50, -.60
1
, -.!O +.20 -.50 -.30 -.10+1.10
1
+1.15+1.30 -.90 
6-0 -1.~0 - . 90-1.4~ +'30+1.20,+I . ~0 - . ~, -.90, -./0 .00 -.90 -.60 .00+1. 30 +.90 +'20-1.60 
6-D -1./0 -.&0-1.2, -.20 -.20'1 +'/0, -.,0,-1.00
1 
-.70 -.20-1.10 - . SO -.40 +.50 .00 -.10-1.50 
6-E -1.~ -.70' -.80 -.10 +.65 +,75, ,~, -.45, -.3., -.10, -.70 - . 40 -. 4~ +.55, +.40 -.05'-1.40 
7-A -.60 -.10 -.30 +. ~5 +.20 +.35: - . 35, -.30, +. 30 .00 , -.20 - . 10 +. 1, -.30 +. 10 +. 20 -.40 
7-B =1.00 ~.30 _-.50 ±.50 ±.251 ±.90_-.15i_-.30I_ .001_+'20,_-.95 _.00 _-.30 _ . 001 :!:.~O _+.30 _-.~O ~C I.SO 1.20 1.65 .SO .00 .H I.~ 1.~ 1.20 1.00 1.~ 1.10 1.20 .50 .~ 1.00 1.50 
7-]) -1.70 -.85-1.00 -.70 -.70, -.20,-1.001 -.90-1.10 -.50-1.20-1.00 -.90 -.50, - . 60 -.50-1. 0 7-1': -.90 -.50 -.70 +. 10 +. 30, +. n5, . 00 -.40 .00 - . lO -.50 -.30 -.45 +. 10 +.20 - . 05 -1. 00 
A -.50-1.00 - .70' +.40 -.20, +.50 .00'-1.30 -.80 -.95-1.00-1.20 +.20 -.35, +.20-2.0 -.70 
8-13 -.50 -.40 -.60 - . 10 -.10, ___ _ .00: -.70 - . 35 -.55-1.25 -.50 -.20 -.50 -.90 -.50 -.50 
C -.85 -.80-1.10-1.2.; -.501 -.80'.-.55: -.50 -.40 -.20 -.70 -.40-1.10 -. 5 -.70 -.0 - . 50 8-D -.70 -.45 -. 15 -.80, -.10, - . 20 -.20 -.30' -.10 +. lO - . 50 -.20 -.751 -.40 -.20 -.15: -.50 
8- ]<; -l..JO -.501 - .60 -.10 -.60
1 
.00 -.30 -.751-.30 - . 50-1. 151-.85 -.25 -.35 -.20 - . 40-1 . 35 
1-.\ -1.80-2.70-4.10-5.00-1.~r.-4.IO -.~' -.50
" 
-.80-1.~5+1.151-.70+1.~ -.55-2.90-4.701 -1.~0 
2-. \ -1. 20 -.80:-1. 25 -~.40 - . ,OI-I}5 +1. 3'1 .00, +,15, -. ,., +. ~ -.30 +. 3'1 -' 30 -1. 00 - 1. 60 -. ,0 
2 ~ -1.00 -.90-1.10-2.80 -.60,-1.20 +.85, -.30,+1.~0-1.!'O -.,0, -.30 ______ +.20 -.U5- 1.60-1.00 
2-( -1.50,-1.90-2.60 ______ - 1.!01-2.80 .00 -.9<), - . ,0-1.30-1.10
1
- .50 +'35. -.30-2.00-3. 40-1.30 
3-.\ -.50 +.10 - . 40 .~ - .. ~ -. iO+1.I0 +.10,+1.45-1.30 -.05 -.20 ___ ___ , +.50 - . 25 -.60 -.30 
3-B - . 70 -.'JO -. 0 -.80 -.6.) -.60 +.20 +'10, -.60 -.80 - . 60 -.40 -.10 -.50 -.90-1.20 - . 40 
3-C ----:- -1. 50 -2.00 -3. 4,5 -1.10,-2. ~O -.20 -.40" -.75 -1. 60 -1. 00
1
' -.55 -.701, -.60 -1. 35 -3. 50 -1. 10 4-.\ -.50 -.4~ -.50 -.50 -.60, -.30 +.35 +.35, -.30-1.25 - . ~ .00 -.20 -.40 -.QO - . 75, -.30 
4-B -.:; -.0, -.45 -.40 -.7°1 -.60-1.00 -.40+1.10-1.00-1.50 - . 30 +'35, .00 - . ,5-1.00 -.40 
4-C -1.20 - . 10
1
-2.50-1. 5-1.20-3.30-1.70 -.551,-1.50 -.60-1.75-1.00 -.601 -.50-2.20-3.00: -.40 f>-A -.80 -.40 -.50 -.50 -.80 -.40 +.10 +'10, -.80-2.20 -.80, -.30 -.flO -.50 -.90 - . 60, - . 50 
5-B -1.10 -.00, -.00-1.10-1.00,-1.10 -.20. -.00 1.00-1.,0-1.101-.70 -.J5 -.00-1.10 -1.20, - . 70 
5-C =1.20-1.40
1
-1.60-1.40=1. 00-2.30 _.00, +'151-.7~: +.80=1.~0 _-.40 _- . 40 _-.50-2.00-2.10; -.~O 
I-A 1. to, +- 30 +1. 20 +1. ~5 1. 10 +1. 35 . SO, .00
1 
+. 6~ ______ 1. (01 1. 00 3.80 1. 95 +. 20 +. 0
1 
-./0 
2-A -.30 +.JO +.50 +.,0 -.20 +-50. +,20, +.50, -.30-l.l0 - .65 -.20 - . 951 -.55 +.20 .00 -.30 
2-D - . 40 +. 15 +.70 +.95 -.25 +. 5' +.10' +.20 -.20'-1.10 - . 75 -.30-1.20
1
-.60 +.40 +'55 -.20 
2-C -.85 - . 10 +'3~' +.45 ~. 0 +.30 -.35: +.151 -.30-1.70-1.25 -.55-2.30-l.l5, -.10 .001 -. 50 
3-A -.30 -.10 +.1,+1.10 -.20 +.20 +.20 +-50, -.50 -.90 -.60, .00 -.60 -.50 .00, -.20-1.20 
3-B -.60 -. 30 .00 +.05 -.50 -.20 +.10 +.30 -.30-1.25 -. 0 -.20 -. 0 - . 50 -.20 -.40. - . 50 
3-C -1.00 -.M -.70 -.70 -.75 -.70 -.20 +-10: -.65:-1.60
1
-1.20 -.40-2. 0-1.00 -.40 -.90 - .70 
4-A -.30 -.25 +. to +- 30 -.05 +. 20 +. 40 +. 50 -.40 -1. 00 -.50 .00 -.30 -.50 -.15 -.20' -.20 
4-B -.40 -.20 +. 20 +.30 -.10 +. 20 +. 55 +.6iil, +. 20 -1.10 -.40 +.10 -.40 - . 30 -.20, -.20, -.40 4-C -.40 .00 +.20 -.05 -.55 + . 25, +.10 +-30-1.00,-1. 5-1.35, -.50-2.50 -.90 -.20 - . 20 -.60 
5-A -.90 -.60 -'.10 -.45 -.60 -.60 +.20 +.35, - . 20-1.55, -.~ - . 30 -.30-1.00 -.6<,> -._5 -.0 
5-B -.SO, -.45 -.30 -.30 -.50 -.40 +.20 +-30, -.60-1.401 -' " -.20 -.55, -.70 -.3" -.,0, - . 0 
5-C -1.10. -.3.5 -.50 -.50-1.00 -.70 -.20 +.JO
t








1 llorizontal flight ______ ___ _ 
2 Steady circle _____________ _ 
4 ___ __ do ____________ __ _____ _ 
5 _____ do ___ ______ ______ ____ _ 
98 Start circle ______________ _ 
9b ____ _ do ___________________ _ 
13 Steady climb ____________ _ 
17n Start climb _______ ___ ____ _ 
17b ___ __ do __________________ _ 
21 teady desceoL _________ _ 
23 Horizontal flight (light) __ 
25 Rising flight (light) ______ _ 
27a Reversallirst exposw·e ___ _ 
27b Reversal second exposure_ 






















Horizoutal flighL _________ 
Steady circle ______________ 
_____ do _____________________ 
___ __ do __________ _ . _________ 
Start circle ________________ 
_____ do ____ ___ ______________ 
teady climb ______________ 
tart climb ________________ 
_____ do _________________ ____ 
Steady desceoL ______ ____ 
IIorizoutal flight (light) __ _ 
Hisiog night (light) _______ 
Reversal first exposufC ____ 
Reversal second exposuro __ 
Reversal third exposnre ___ 
Heversalfourth exposure __ Bump _______________ __ ____ 
PRESSURE DIS'rrtIBUTION 0 THE C-~ AIRSHIP 17 
TABLE I V 
LOADS ON TAIL SURFACES 
Top tIn Bottom fin nnd rudder 
Coutrol angle 
Air (degrees) Total Maximum Total Load on Load on Maximum 
















47.0 ___ _____ ____ _______ -59 -0. 059 -0.9 2A -5 -0. 004 +22 +0. 021 -27 -0. 055 +1. 3 
36.5 R . . _______ -101 -. 1~ -3. 0 1 -204 -. 225 -IS~ -.3!6 -15 -.054 -3.6 
4l. 0 R. _______ -24.9, -. 3!~ -5.3 I -234 -.206-201 -.216 -27 -. on -2.9 
35.0 44 R. _______ "-31l -.554 "-7. 3 1 +91 +.101 -60 -.106 +151 +. 570.+6. 6 
45.S 44R. _______ -74 -.077 -.7 4ll-40 +216 +.155+102 +.lJO +115 +.260+5.2 
45.5
1






5D 42.0 ____________ 19 U. -10 -.011 -2. 1 4lJ-40 +36 +. 031 _________________________ - I. 6 
48.0 ___________ _ 19U. -82 -.07S -1.1 4B -~~ -.010 _________________________ -2.4 
46.5 ____________ 19 U. +35 +. 036 +2.0 3A -!~ +. 054 _________________________ +1. 1 
46.0 _________ ___ 21 D. +20 +. 022 +1. 2 40 +84 +.OS9 ________________________ 1-1. 2 
43.0 ____________ ____ ___ +35 +.040 +2. ~ 1 +23 +.019 __ ___ __ _________________ ,-1. 2 
47.0 ____________ __ _____ +33 +. 032 -. ~ 5B +3 +. 002 -13 -.013 +16 +. 0321-1. 3 
40.0 24L-I R . +207 +.280 +4. ~ 1 +226 +. 207 +114 +. 159 +lJ I +.328 +6. 0 









42.0 24L--IS R. -267 -.326 -5.6 I +4 +. 004 -94 -.120 +99 +.262 +3. 6 
41. 5 24L--1 R. -180
1
-.227 -3.2 1 +239 +.206 +97 +. 125 +143 +. 388/+S. 9 









+41 +. 039 




+80 +. 058 















+34 +. 057 




+ 104 +. 133 
"+132 +.126 
+24 +.024 




- ---- - -------











- --- -- -------
-34 - . 131 
-52 -.150 
"+102 +.306 
+52 +. 165 
-35 -.128 

























Starboard tlu and clevator 
TOJalload Load on fln 
Lb. Lh. 
-- ---- ---- ----
-101 -0.07S -90 -0.089 
-IS -.023 -3 -.006 
+6 +. 005 ------ -- -----
-7 -.010 
------ ----- --
-27 - . 021 
------ --- - ---
-2 -.002 
------ -- --- --
+95 +.086 +12.5 +.158 
+24 +.017 +69 +.065 
+1l6 +.087 +20 +.020 
-147 -.113 "-200 -.210 
-108 -.095 -SI -.09S 
-12 
- . 009 -5 -.005 
-30 -.032 ______ 
------ -
+4 +. 005 ____ __ 
- ------
+13 +. Oll ______ 
-------
+ 106 +.097 ______ 
-------





























































+Iodicates load acting from bottom to top on horizontal surfaces. 
+Indicates load acting from starboard to port 00 vertical surfaces. 
" Indicates maximum load encountered. 
P ONP~y,pV' 
ONP=Absolute coefficient. 
p= Pressure per unit area. 
p=Air density. 
Areas: FLxed surfaces, ISO sq. ft. each; elevators, 60 sq. ft. each; 
rudder, 5 sq. ft . 
52763-26t--3 
V=Trne air speed. 
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TABLE V 
PRESSURE DISTRIBUTION TESTS ON ENVELOPE 
Table of data 
Run 
No.1 
Wind direction ______ . _______ ___ • ________ • ___ . Variable. 
Wind velocity (M. P. 11.)_ ___________________ 12 
Air in balloonets (cu . fL.) ____ • • ______________ __ None. 
Static conditiou (Ib.ligbt)___ _______ ____ ____ __ 75 
R. P. M. starboard_____ __ ____________________ 1,250 
R. P. M. porL_________ __________ ____________ 1,250 
Gas pressure (incbes of water) _________________ IJ.i 
Rudder angle (degrees)----------------------- 0 
Elevator angle (dcgrees)-- __ _____ _____________ 0 
Air speed (knots)------------ ________________ 45 
Compass course (degrees)------------------ - -- 210 
Inclination (degrees)__________________________ 0 
Barometric pressure (at manom ter) _ _______ __ 29.93 
Temperature (OF.)------ ---------------------- 63 Air density___________________________________ 0.00236 
Corrected ruddcr angl (degrees) ------------ -- 0 
Corrected elevator angle (degrees)------- ----- 0 
Corrected air speed (M. P. H.) ( . A. C. A. 
recording instrument) __ _ ________________ ___ 43.0 
Angle of yaw (degrees)------------------------ 2.0 L . 
Fore and aft inclination (degrees)-------------
Inclination of lligbt path (degrees)------------Angle of pitcb (degrees) _____________________ __ 
Time of complete turn (minuLes)------ - ----- -
Wind direction _______________________________________ _ 
Wind velocity (M. P. il.) _____________________________ _ 
Air in baIJoonets (cu. ft.) ______________________________ __ 
Static condition (lb. light) ______________________ ________ _ 
R. P. M. starboard ___________________________________ _ 
H. P. M. port. ______________________________ __________ _ 
Gas pressuro (inches of water)------------------------ ---Rudder angle (degrees) _________________________________ _ 
Elevator angle (degrees) _____________ ___________________ _ 
Air speed (knots)---------------------------------- __ : __ _ Compass course (degrees) _____________________ _________ _ 
Inclination (degrees) _____________ _______________________ _ 
Barometric pressure (at manometer) __________________ __ 
Temperaturo (OF.) ___________________________ ___ __ _____ _ 
Air density ____________________________________________ _ 
Corrected rudder angle (degrees)----------------- --------
Corrected elevator angle (degrees)-----------------------





































































































































































































32. 5 t1. 5 4.2. 0 40. 0 45. 0 45 
6.5 R. 7.S R. 7.S R. 2.0 L. 2.5 R. 2.5 R. 
+1.1 -0.2 +10.5 +5.0 +5.0 
-2.8 +0.5 +0.5 +S.O +2.3 +2.3 
+0. 6 -0. 7 +2. 5 +2. 7 +2. 7 1. 22 ________________________ _____________ _____________ __ 
Run Run Run Rnn Run 
No. 25 No.27a No.27b No.27c No.27d 
Run 
0.28 
Variablc. Variable. Variable. Variable. Variable. Variable. 
12 12 12 12 12 12 
one. rone. rone. None. None. None. 
525 75 75 75 75 525 
1,250 1,250 1,250 1,250 1,250 1,250 
1,250 1,250 1,250 1,250 1,250 1,250 
1% .. 2 IJ.i IJ.i IJ.i lJ.i 1%-2~ 
o 10L-IOR.
1
IOL-lOR.I0L-lOR.I0L-lOR. 10 L-14 R. 
3 D. 0 0 0 0 4 U-16D. 
45 38J.i 38J.i 38J.i J.i 43 
210 Various. Various. Varions. Varions. 210 
o 0 0 0 0 3 -I D. 
na m14 m14 m14 m14 nw 
63 74 74 74 74 63 
O. 00235 O. 00233 O. 00233 O. 00233 O. 00233 O. 00235 
o 24L-I R.24L-ISR.24L-l H.24L-I R. 24L-28R. 
4 D. 0 0 0 0 7 -25 D. 
instrument)-------------------------------- ---- _______ 43 46 45 38 38.5 40. 0 42.0 45. 0 
Angle of yaw (degrees)--------------------------------- - 2.7 L . 2.6 R. 0.5 L. 0-7 R. 0-7 R. 0-7 R. 0-7 R. ___________ _ 
Fore ahd aft inclination (degrees) -- ----- ---- ------------- -5.0 __________ 0 __________ __________ __________ __________ - . 4 
Inclination of flight path (degrees)----------------------- -2.6 +1. 4 +2 .. 5 -0.6 -0.6 -0.6 -0.7 0 
*r,;~ gl.fo\~;~I~reef~,~~)(D;iDUics)~===: ========:::=:: :=:=:I ____ ~~~~_ :==:==::==I----~~~~- I :::: :::::: :::::::::: :::::::::: :::::::::: I------ ~~~- ~ 
I Station IDistance 






L ____ _ 4.7 
, 
5 ______ 6. 5 
7 ______ 11. 0 
10 ____ _ 18.3 
12 ___ __ 23. 5 
13l1! ___ 27.3 
11- ___ _ 37. 4 
-
PRESSURE DISTRIBUTION ON THE 0-'1 AIRSHIP 
TABLE VI 
PRESSURE DISTRIBUTION ON TIlE ENVELOPE 
Pressure Ib./sq. Ct. 
19 
Di8m- 1 Run Run I Run Run Run Run Run Run Run Run Run Run Run Run Run Run I Run 1 
cter, Pad No. Jo. No. No. No. Jo. No. No. No. No. No. No. No. o. No. o. No. 
ft . 1 2 4 5 98 Ub 13 17a 17b 21 23 25 278 27b 27c 27d 28 
- _ ._---
-1----------------_._--------_. 
8. 0 A +2.00 +2.00 +3. 00 +2. 00 +3.15 +2.90 +3. 40 +3. 25 +3. 50 +2. 00 +3. 35 +3. 15 +2. 50 + 2. 50 + 2. 50 +3. 00 +3.40 
B +2.70 +2. 00
1
+3.05 +2. 40 +3. 20 +3.40 +3. 20 +3. 40 +3. 35 +2. 65 +3. 40 +3. 20 +2.65 + 2. 40 + 2. 70 +3. 201+3. 45 
C +2.35 +2. 00 +3.00. +2. 10 +3. 35 +3. 45+2. 85 +3.501+3.60 +3. 30 +3. 80 +3.40. +2. 601+2. 701+2. 851+3.10.+3. 45 D +2.35 +2. 20 +3. 10 +2. 10 +2. 95 +3.50 +3. 40 +3.25 +3. 40 +3. lO +3. 75 +3. 50 +2. 60 +2. 40 +2.60 +2. 90' +3. 50 
E +2.30 +2.05
1
+3.15,+2. 60 +3. 45 +3.60 +2. 95 +3. 20 +3. CO() + 3. 50 +4. 10 +3. 40 +2. 40.+2. 70 +2.10 +3.10'+3.45 
F +2.35 +2.35 +3. 3°
1
+2. 50 +3. 35 +3. 35 +3.10 +3.05,+3.45.+3.30 +4. 20 +3. 40 +2. 55.+2. 30 +2. 30 +2. 60 +3. 45 
o +3.60 +2.05 +3. 00 .+2. 20 +3. 25 +3.25 +2. 95 +3. 10 +3. 60 +3. 20 +3. 70 +3.60 + 3. 15i+2. 60.+3. 10 +3. 30 +3. 45 
II +2.60 +2. 00 +3. 10 +2. 40 +3. 20 +3. 10+3.20 +3.35 +3. 70 +2. 00 +3. 60 +3.30 +2. 70 .+3. 00 +2. 70 +3. 30 +3. 45 
12.8 A +1.70 +1. 60 +2. 60
1
+2.10 +2. 65 +2.50+2.60 +2. 50 +2. 65
1
+2. 00.+2. 50 +2. 60 + 1. 85.+2. 00 +2. 10 +2. 40 +2. 60 
B +1.70 +1. 55 +2. 40 +2. 20 +2. 45 +2.65 +2. 45 +2.601+2.40 +2. 001+2. 55 +2.50 + 2. 05,+2. 00 + 2. 25, +2. 45 +2. 45 C +1.70 +1. 601+2. 40 +1. 70 +2. 65 +2.80 +2. 40 +2.85 +2. 85 +2. 50 +3. 05 +2.75.+2.05:+2.20 +2. 30.+2. 65.+2. 60 
D +1.60 +1. 75 +2. 60.+1. 80 +2. 65 +3.00 +2. 80 +2. 60 +2. 30 +2. 30 +3. 30 +2. 00 +2. 10 + 1. 80 +1. 70 +2. 25' +2. 60 
E +1.55 +1. 95;+2. 60 +3. 50 +2. 70 +2.00+2.55 +2. 55 +2. 90 +3. 05 +3. 30 +3.00 + 1. 80 + 2.35 + 1. 60 +2.40 +2. 75 
F +2.00 +1. 80 +2. 601+2.30 +2. 45 +2.55+2.40 +2.7°1+3.00 +2. 50 +3.10 +3.00 +2. 351+ 2. 00 + 1. 51 +2.25, +3.10 o +2.00 +L ~~ +2. 55 ,+2. 00 +2. 35 +2.35 +3. 30 +2. 20 +2. 70 +2. 20 +2. 80 +2. 701+2.40 + 1. 00 +2. 20 +2. 40.+2. 80 
II +2.05 +1. 5 +2. 55 +2. 20 +2. 40 +2.65+2.65 +2.60+2. 5 +1. 80 +2. 70 +2.70.+2.20'+2.30+ 2.00'+2.60 +2. 85 
16.5 _~ +1.25 +1.15 +1. 75 +2.10 +1. 80 +1. 00 +2. 35 +1. 90 +2. 00 +1. 00 +1. 80 +2.00 +1. 30;+1. 40 +1. 50 +2. 00 +1. 90 
B +1.05 +1.15 +1. 75 +2.00(1.85 +2.00 +1.00 +1.00 +1.85+1.20 +1.70 +1.80 +1.45, +1.50 +1.60+1.05 +1. 0 
C +1.65 +1.15 +1.55 +1. 50 +2. 00 +2.00 +1.80 +2.15 +2.10 +1. 80 +2. 10 +1.80 +1. 75i+1. 80 +1.70 +2.00 +2.05 
D +80 +1.35 +2. 10 +1.50+2.00 +2.30 +1.95 +1. 55 +1. 6O+2.lO +2. 55 +2.25 + 1. 50.+1. 30 +0. 60 +1.80 +1. 75 
E +1.10 +1.45 +2.20 +2. 50: +2.15 +2.30 +1.95 +1.00 +2.10+2.40 +2.65 +2.40 + 1.25:+1.85 +1.20+2.00 +1.90 
F +1.70 +1.45 +2. 15 +2.30+1.90 +2.05 +2.00 +2.05 +2.55 +1.80 +2.50 +2.40 + 2.00 + 1.60 +1.50+1.75 +2.60 
G +1.30 +1.25 +1.95 +1.90 +1.80 +1.80 +1.80 +1.65 +2.10 +1.60 +2.15 +1.85 + 1.90 + 1.40 +1. 30.+1.70 +2.15 
II +1.10 +1.10 +1.65 +2. 10 +1.65 +1. 70 +1.85 +1.55 +1.85 +1.15 +1.80 +1.75 +1.50+1.20 +1. 20 +1. 60 +1. 5 
23. 5 A +.20 +40 +95 +2.10 +.75 +80 +1.05 +.65 +75 +15 +50 +80 +60 +.50 +.50' +. 85 + . 65 
B +10 +35 +80 +1.65 +70 +.75 +.00 +.65 +. 70 +. 75 +.50 t'~g +.50 +.70 + .50 + 75 +. 55 C +10 +.30 +.90 +1. 7G +.80 +.80 +65 +.80 + . 80 +.70 +.80 + . 70 +.90 +.65+1.10 +.70 
D -.75 +.45 +1.10 +. 75 +.50 +1:~~ +80 +.50 +.80 +.30 +.85 +1.00 +60 +. 60 .00 + 105 +.65 E +.80 + 75 +1.20 +2.lO +1.00 +.85 +1.05 +1.15 +.00 +1.45 +~:~~ +.25 + .00 +60 +90 +.80 F +.00 +40 +.05 +2.30 + . 50 +.50 +. 65 +60 +. 75 +.45 +80 +.75 +.45 +35 +.45 +.75 




+.60 +. 0 
H -1.05 +45 +1.00 +1.50 +. 65 +. 70 +1.00 +. 55 +.80 +.25 +.60 +.65 +. 75 +.40 +45 + 50 +.65 
31.2 A -.75 -1. 70 -.50 - . 70 -.60 -.65 -.70 - . 60 - 1.00-1.10 -.00 -00 -.45 -.60 -.40 -1. 10 -.95 
B -1.00 -1.50 -.40 -.40 -.50 -.70 -.40 -.60 -1.15 -1. 30 - . 80 -I.e,) - . 50 -.60 -. 50-1.20 -1.10 
C -1.15 - . 95 -.40 - . 50 -.50 -.60 -.50 -.60 -.60 -1.00 -.70 -1.10 -.50 -.50 -.40 -. 85 -.90 
D -.65 -.70 -.30 -.40 -.70 -.65 -.35 -.70 -.75 -1.00 - . 55 - . 50 -.35 -.65 -.55 -.70 -.75 
E -.65 -.75 - . 45 -.70 -.00 - . 70 -.70 -1.05 -1.10 -.70 -.80 -.00 -.65 -1.10 -1.00 -1.10 -1.10 
F -.50 -.75 -.25 -.70 -.60 -.75 -.60 -.70 --1. 10 -1. 001-1. 00 -.90 -.65 - . 80 -1.lO -1.25 -1.00 
G -1.10 -.9(\ -.60 -1.00 -1.20 -1.10 - 1. 00 -1.10 -1. 451-1. 25 -1. 20 -1.10 -.55 -.70 -1.40 1. 25 -1.30 
II -1.25 -1.50 -.40 -.70 -.80 -.85 -.70 -.60 -.75 -.00-1.10 -.80 - . 50 -.75 -.75 -1.00 -.90 
34.7 A -1.00 - .55 -.30 +.80 - . 75 -.70 -.25 -.75 -1.00-1.50-1.00 -.60 -.45 -.50 -.60 -.55 -1.00 
B -1.15 -.80 -.45 +.80 -85 - . 75 -.60 -.80 -1.05
1
-1. :10 -1.05 -.00 -.55 -.65 -.70 - .55 -1.10 
C -1. 40 - .60 -.41\ +1.00 -.80 -:~~ -.50 -.95 -.00 -1. .10 -1. 00 -1. 00 -.65 -.85 -.60 -.70 -1.00 
D 
- .50, -.65 -.35 +1.10 -.80 -.75 -.80 - . 35 -.00 -1.00 -.80 -.40 -.lO -.40 -.50 -.30 -.30 E -.00 - . 55 -.15 +1.00 
-.
801 -. 70 -.70 -.60 -.00 -1. 00 - . 50 ' -.35 - . 15 -.50 -.70 -.50 - 65 
F -1.00 -.80 -.45 +. 70 ·-.00-1.15 -.00 -.00 -1.10 -1. 20 -1.10' -.80 - . 45 -.85 -.00 -1.00 -1.00 
G -1.20 -.75 -.45 +.70 -1.10-1.00 -.00-1.20 -1.40-l.r.o -1.20-1.00 -.75 -.85 -1.00 -.95 -1.60 
II -1.30 -.70 - . 35 +.60 -1.10 -1.00 -.80 -.95 -1.00-1.:10 -1.05 -80 -.60 - . 85 -1.10 -.00 -1.00 
36. 5 A -1.00 -.55 -.25 +.85 - 5 - . 80 .00 -.70 -.80-1.~0 -.95 -.60 -.30 -.60 -.70 -.50 - . 00 
B -1.20 -.70 -.35 +.00 - . 00 -.70 -.60 - . 80 -I.OO-I.~O -.95 -.80 -.25 -.60 -: 80 -.60 -1. 05 
C -I. 70 -1.05 -.50 +.00 - . 85 -.00 -.40 -1. 05 -.00 -1. (;(),-1. 20 -1.00 -.65 -.951 -.901 -.65-1.10 
D -.40 -.75 -.50 +1.50 -1.00 - . 95 -.75 -.50 - . 00-1.10 -.95 - .40 -.50 -.30 -.60 -.60 -.50 
E -1.00 -.75 -.50 +1.00 
-1.00,-1.10 -.95 -.65 -.00 -1. ~O -.95 -.40 - . 40 -.60 -.85 -.60 -.70 
F -1.15 - . 80 - . 45 +. 70 -1.00-1.30 -.80-1.00 -1.10-1.:15-1.10 -.80 - . 30 -.75 -.85, - . 80 -1. 05 
G 
-I. 301 - ' 75 -.45 +.60 -1.15-1.25 -.00-1.00 -1. 20 -1. !lO,-1. 20 --. 00 -.40 -.00, -.851 -.801-1.10 H -1.10 -.75 -.40 +. 70 -.00,-1.00 -.70 -.90 -1.05 -1.35 -1.05 -.80 -.30 -.60, - . 90 -.60 -1. 00 
39.9 A -1.00 -.80 -.45 -.40 -.00 -1.10 -.80 -.70 -1.00-1.00-1.00 -.80 - . 30 -.70,-1.00 -.65-1.05 
B -1.10 -.80 -.<f5 -.40 
-1. 001 -' 00 -.80 -.75 -.95-1.00-1.00 -.75 - . 25 -. 65 -1.CO - . 70-I.CO 
C =1.~!=t~ -.75 - 35 -1. 25 -1.35 -I. 00 -1.10 -1.30 -1.30 -1. 30 -1.10 - . 55 - . 00 -. 95 -.90-1.05 D -.60 - . 35 - . 00 - . 00 - . 65 -.80 -1.00 -.80-1.00 -.50 - . 40 - . 50 - . 75 -.75 - . 90 
E -.00 -.75 -.40 - . 75 -1.40 -1.10 -.80 -1.20 -1. 45
1
-1. 95 -1. 35 -1. 15 -.80 - . 90 -.80 -1.10 - . 90 
F 
-1. 001 -' 00 -.60 -.50 -1. l5'-1. 30 -. 55 - . 00 -1.00-1.70-1.10 -.00 - . 45 - .55 -1.00 -. 55 -1.10 G -1.05 -.95 -.70 - . 40 -1.25 -LIS -1.10 -I. 00 -I. IS -I. 55 -I. 30 -1.10 -.50 -1. 05 -.00 -.85-1.20 
II -1.00 -.00 -.65 - . 40 -1. 101-1.10 -1. 00 -.65 -1. 00 - I. 10. -1.10 -.70 -.25 - .501 - .80, -. 551 -.80 
--
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T ABLE VI-Continued 
PRESSURE DISTRIBUTIO 0 THE ENVELOPE-Continued 
Pressure Jb./sq. ft. 
St t' Distance Diem- llun Run Run Hun I Run Run Run Run Run I Run Run Run Hun Run Run Run Run I 
8T Ion to nose, ater, Pad No. No. o. o. No. No. No. No. o. TO. O. No. No. No. TO. O. No. 
o. ft. ft. 1 2 4 5 9a 9b 13 17s 17b 21 23 25 278 27b 27c 27d 28 
------------------- ----- ------ --- --------- ----------~ 
17 __ ___ 37. 4 39.9 A' -0. 75 -0. 55 -U. 40 -0.40 -0. 80 -0.00 -0. 70 -0.65 -0. 80! -0.00 -0. 00 -0. ~ 1- 0. 15 -0. 40 -0. 75 -0. 75 -0. 95 
B ' -.70 -.75 -.60 - . 35-1.!i?-1.00 -.65 -.~-I.IO-1.15-1.00 -. 0. - . 20 - . 50 - . 110 -.110 -.110 
, -.70 -.75 -.50 -.25 -.~~-J.1O - . 110 -.~5-1.2O ' -1.05-1.00 -.80, -.30 -.50 -.110 -.110 -.95 
D' - . 60 -.83 - . 60 -.40-1.00-1.20 -.110-1.05-1.20-1.05 -.95 -.80 - . 20 -.55 -.70 -.95 -.00 
E' -.70 -.80 - . 651 -.50-1.30-1.10 -.65-1.15-1.30-1:~~-1.IO-1.1O -.70 -.80 -.95 -.90 -.75 
F' -1.00 -.60 - . 45-1.20-1.30-1.40 -.60 -.95-1.10-1.70-1.25-1.15, -.50-1.00 - . 110 -.70-1.30 
0' - . 65 -:85 -.70 -.45-1.]0-1.05-1.20 -.95-1.25-1.30-1.10 -.95
1
-.30 -.60-1.00 -:S5-1.I5 
H' -.90 -.50 -.40 -.40 -.90 -.75 -.65 -.60 - . 95-].20 -.SO -.85 .00 -.50 - . 65 -.55 -.80 
20____ _ 46.3 41.3 A -.80 -.60 -.25 -.50 -.i5 -.65 -.70 -.65-1. 00 -.70 -.80 -.70 -.40 -.g~ - . 80 - .!!? -.9~ 
B -.~5 -.60 -.45 -.60 -.80 -.00 -.110 -.80-1.20 -.95 -.85 -.95 -.40 -.~~ -.95 -.05-1.0, 
C -.95 -.60 -.40 -.50 -.60-1.10 -.110 -.70-1.00-1.00 -.110-1.00 -.110 -.60 - . 80 -.70-1.00 
D -.55 -.45 -.15 - . 30 -.30 -.40 -.20 -:~ -.65 -.45 -.25 -.25 -.20 -.lD -.45 -.55 -.40 
E -.80 -.75 -.50 -.40 -.65 -.70 -.75 -.65 -.5 -.60 -.80 -.45 - . 30 -.60 - . 70 -.70 -.65 
F -.75 -.70 -.50 -.50 -.110-1.00-1.00 -.00-1.00-1.10 -.110 -.75 -.50 -.70 - . 80 - . 55-1.00 
o -.75 -.60 -.35 -.50 -.60 -.70 -.00 - . 40-1.00 -.00 -.70 -.75 -.20 -.40 -.75 -. 751-. i5 
H -.i5 -.55 - . 35 -.40 -.65-1.00 -.00 - . r,o -.00-1.00 -:~~ -.60 -.30 -.45 - . 65 -.55 -.70 
26_____ 63.7 42.0 A -. iO -.75 -.15 - . 20 -.55 -.15 -.20 -.35 -.60 -.65 -.30 -.20 - . 25 -.40 - . 55 -.30 -.40 
B -.80 -.70 -.15 -.25 -.50 -.35 - . 40 -.50 -.60 -. g? -.50 -.50 .00 - . 30 - . 55 -.50 -.60 
C +.15 -.20 +.25 +.35 +.20 +.30 .00 +.15 ,....15 -.~~ +.30 +.20 +.35 +.25 . ~ +'20 -.5<! ~ =:~ =:~ ~::~ =:!8 = : ~ =:j~1 =::8 =::8 =:ig-l:8ll =:~~ =:~g =:~8 = : ~ =:~ =:;~ =:~~ 
F -.65 - . 00 -.05 -.35 -.55 -.10 -.20 -.50 -.75 -.95 -.60 -.45 -.10 -.10 -.60 -.20 -.6., 
o -.40 -.45 +.05 -.30 -.W -.10 -.30 -.20 -.60 -.50 -.30 -.20 +.10 +.05 -.30 -.10 -.40 
H -.00 - .75 -.20 -.65 -.70 -.40 -.60 -.45 -.70 -.00 -.50 -.40 -.30 -.35 - . 50 -.40 -.50 
40__ __ _ 104.2 39. 7 A -.40 -.30 +. 05 -.45 +.10 +.15 - . 10 +. 10 -.15 +. 05 +.10 -.05 +.15 +. 10 -.20 -.05 -.05 
B -.55 -.25 +. 15 +. 05 -.30 -.15 -. 10 -.20 -.20 -.30 -.15 -.10 .00 -.10 - . 40 -.10 -.25 
C -.W -.35 +.15 -.10 -.25 .00 -.15 -.30 -.20 -.50 -.35 -.10 .00 -.30 - . 45 -.35 -.30 
D -.60 -.40 +. 15 -.40 -.30 .00 . 00 - . 25 - . 20 -.70 -.30 -.15 -.15 -.25 -.40 -.25 -.35 
E -.50 -.40 .00 - . 60 - . 30 - . 35 -.10 -.20 -.60 -.60 - . 30 -.40 -.10 -.20 -.50 -.30 -.30 
F -. ~ -.40 +. 05 -.25 -.10 -.20 -.10 - .15 -.60 -.25 -.30 -.20 .00 -.10 - . 30 +. 05 -.10 
o - . ?5 -.25 +.05 -.20 -.20 - . 20 -.20 -.10 - . 10 -.75 -.20 -.35 .00 -.05 -.45 +.05 -: 45 
H -.55 -.40 +.05 - . 40 -.25 -. 15 -.25 -.10 -.30 -.40 -.20 -.25, +'20 + . 10 -.40 -.15 -.20 
49 _____ 130.0 35.7 A -.50 - . 20 +'15 -.30 -.10 .00 .00 +.10 .00 -.10 +.10 -.05 +.10 +.10 -.25 .00 +.05 
B -.45 -.15 +.20 +. 10 .00 +.10 -.10 .00
1 
.00 -.15 .00 -.05 . 00 .00 -.25 .00 .00 
C - .45 -.15 +.40 +.05 -.05 +.40 -.05 -.05 .00 -.25 .00 .00 .00 -.05 -.15 -.05 .00 ~ =:~ =:~g ~:5~ =:~ =:~g -: ~ +:~ =:~ =:~g =: ~ =j~ =J8 =:i8 =:Y8 =:~ =:~ =:~~ 
F - .50 -.40 -.35 -.45 -.25 -.50 - . 40 -.20 -.45 -.70 -.25 -.50 -.05 -.30 -.50 -.30 - .30 
o -.45 -.40 +.05 -.30 .00 -.05 -.05 .00 -.25 -.55 -.05 - . 20 +.35 +.15 -.25 -.10 -.20 
H - . 40 - .25 +.05 - . 30 +'10 +.05 .00 +.20 -.10 - . 10 +.10 .00 + . 30 +.20 -.15 .00 .00 
49_____ 130.0 35.7 A ' - . 40 - . 20 +.05 -.25 +.15 .00 -.20 +.05 -.30 .00 +.25 -.20 +.10 -.20 -.30 -.20 -.15 
B' -. 45 - . 20 +' 15 .00 .00 .00 -. 10 - . 20 -.05 -. 15 . 00 -.20 - . 15 .00 -.60 -.40 . 00 
C' -. 65 - . 35 - . 05 - . 20 -.65 -.25 -.25 -.60 -.65 -.55 - . 40 -.50 -.50 -.70 - . 75 -.60 -.30 
DE: -.4~ - . 30 -.10 - ·t? -.20 .00 +.30 -.15 +. 10 -.60 -.15 -.15 -.30 -.20 -.20 -.15 . 00 
- . 25 - . 45 -.65 -.05 -.40 - . 60 -.50 -.25 -.70 -.80 -.35 -.40 -.25 -.30 -.70 - . 40 - . 30 
F' - . 15 -.40 - . 30 -.40 -.50 -.40 -.35 .00 - . 45 -.80 -.10 -.30 +.25 +.20 -.50 - . 10 -.30 
0' -.20 -.20 +.05 -.30 -.20 .00 -. 10 +.20 -.10 -.40 +.20 -.10 +.30 +.20 -.20 .00 .00 
H' -.30 -.20 -.15 -.40 -. 15 -.20 - . 30 +.15 -.15 -.10 + . 15 - . 15 .00 +'15 -.60 .00 -.10 
53_____ 141. 2 33.0 A -.25 -.10 +'15 -.30 + . 15 +'20 +.20 +.30 +.15 +.15 +.25 +.05 +'20 +'15 -.05 +.05 +.40 
B -.25 -. 15 +.20 -. 10 +.15 +.30 +'20 +. 35 +.25 . 00 +'10 +.15 +.15 +.20 .00 +'20 +.30 
C - .50 -.15 +.25 -.10 .00 +.40 +.10 -.10 -.10 - . 60 - . 50 - . 15 +.10 .00 -.35 -.15 -.20 
D -.00 - . 50 .00 -.60 -.20 .00 -.20 .00 .00 -.60 -.30 -.30 -.25 .00 -.30 -.20 -.20 
E - . 70 - . 5~ -.25 -.00 - . 15 - . 15 +.30 .00
1 
+.15 - . ~ -.30 .00 - . 25 -.10 -.10
1
-.10 .00 
F - .40 -.43 -.20 -.80 -.20 -.45 -.40 +.20 -.30 -.~ - . 25 -.40 -.15 - . 50 -.40 -.35 +.30 
o -.25 - . 20 .00 -.50 -.10 -. 15 - . 35 +.25 .00-1. 00 .00 . 00 +.25 +.30 . 00 +.10 +.20 
H -.30 -. 15 +' 15 -.45 + . 05 -. 10 -. 10 +.30 .00 -.10 .00 - . 05 +' ! 5 +.20 - .20 .00 +.10 
57_____ 152 . .1 30.0 As -.60 - . 45-1. 35-1.00 -. 15-1.15 .00 +.15 -.15 - . 30 -.10 -.20 +.35 +.30 -.30 -.55 .00 
Ap .00 +.25 +.65 +. 70 -.10 +.70 -.50 .00 -. 15 -.30 .00 - . 10-1.05 -.60 -.35 +'45 .00 
B -.35 -.35 - . 05 -.40 -.10 -.10 -.10 +'10 .00 -.35 -.05 - . 10 +.15 . 00 - . 25, . 00 +.05 
CL - .80 - .35 +.0;; -.15 -.60 -.10 -.05 -.05 -. 15-1.30 -.10 -.55 -.15 -.20 -.55
1
- . 35 -.45 
Cu -1. 05 -. 15 .00 .00 - .35 -.25-1: 00-1. 30 -.95 .00 -.10 -.60-1.05-1.00-1.60 -.50 .00 
D - . 70 -.40 +.05 -.50 -.20 -.20 -. 15 - . 10 +' 15 -.60 -.20 -.20 - . 30 -.20 - . 20 - . 20 -.10 
E . - .55 -.9~-J.30-2.55 -. 10- 1. 1~ +.10 +.30 +' 15 -.55 - . 15 -. 10 +.75 +.40 -.35 -.75 .00 
Ep -. 25
1 
+'2~+1.20 +'9~ -.40 +.73 +.40 - . 15 .00-1.25 -.20 -.20-1.35 -.85 -.at! +.65 +'10 
F - .35 - .55 -.30 -.75 -.10 -.40 - . 20 .00 - . 30 -.55 - . 20 -.30 .00 +.05 -.43 -.10 -.10 
OL -. 15 -.25 +.20 -.40 -.30 -.30 - . 40 +'45 +.20-1.00 -.10 -.40 +.40 +.05 -.35 . 00 -.40 
Ou - .75 -.40 -.40 -.55 -.50 - . 50 - . 00 -.40 -1.1 5 -.30 -.10 -.40 -.20 -.30 -.30 . 00 . 00 






+' 10 -.20 +.10 -.10 +.25 +. 15 -.151 +.20 + .15 
PRESSURE DISTRJBUTION ON THE 0-'/ AIRSHIP 
TABLE VI-Continued 
PRESSURE DISTRIBUTION ON THE ENVELOPE-Continued 
Pressure lb./sq. Ct. 
21 
I Statio Distance Diam- Run Run Run Run Run Run Run Run Run Run Run Run Run Run Run Run Run No n to noso, eter, Pad No. No . No. No. '0. No. No. No. No. No. No. o. No. 0_ No. No. No. 
. ft. Ct. 1 2 4 5 9a 9b 13 178 17b 21 23 25 278 27b 27c 27d 28 
62 ____ _ 
71 ____ _ 
--,--
158.3 28.3 A. -0.55 -0. 55 -0. 80 -0.85 -0. 15 -0. 50 -0.35 + 0. 10 -0. 30 -0. 30 -0. 15 -0. 25 +0. 35 +0.10 -0.15 -0.20+0.15 
Ap +. 20 +.20 +. 50 +. 50 -.20 +. 40 -.30 +. 10 +.05 -.30 .00 +. 10 -.50 -.20 -.40 +. 20 +. 15 
B -.40 -.45 - . 10 -.30 - .15 +. 05 -_ 40 .00 .00 -.40 -.25 -.20 .00 .00 -.30 .00 +. 10 
CL -.65 -.40 -.05
1
-.40 -.25 +.35 -.40 -.~O -.35 -.60 - .05 -.50 -.70 -.35 -.40 -.40 -.70 
Cu - .60 +.15 +.40 +.25 -.20 +.30 -.10 -.30 - . 25 .00 -.15 -.10 -.50 -.50 -.30 -.10 +.25 
D -.60 -.65 .00 -.50 -.30 -.20 -.30 -.55 .00 -.55 - . lO - . 40 -.35 - . 30 -.45 -.40 -.25 
E. -.70 -.60 -.55
1
-1. 60 +.05 -.35 +. 20 -.25. -.15 -.70 -.40 +. 10 -.35 -.30 -.10 -.25 -.30 
E" +.05 +.15 +.35 + . 10 -.35 +.20 -.25 +.05
1
-.40 -.75 +.10 -.35 - . 30 -.40 -.50 .00 -.30 
F -.30 -.45 .00 -.50 -.20 -.15 -.3t +.20 -.15 -.55 -.15 -.25 +.05 +.10 -.30 +.10 +.05 
OL -.25 -.45 -.05 -.70 -.20, -.40-1.00 +.20 -.10 -.65/ - .25 -.35 +.25 +.05 -.40 -.15, -.25 
Gu -.30 .00 +.10 -.20 -.30 -.20 -. 15 -.15 -.40 -.60 -.05 -.30 -.10 -.10 -.40 -.20 +.10 
H -.30 - . 25 +.10 -.60 - . 15 -.15 -.40 +.10 -.15 -.40 .00 -.2~ -.05 -.05 -.40 - .10 - . 20 
166.7 25.4 A. -.55 -.40 -.35 -.ao -. 10 .00 -.50 +.05 -.30 -.20 -.10 -.25 -.10 +.40 .00 +.10 +.25 
Ap +.15 - . 05 +.05 +.20 -.10 .00 -.30 +,0,5 -.10 -.50 .00 +.15 . 00 -.35 -.50 - . 10 -.20 
B - .50 -.55 -.20 -.40 -.15 +.05 -.40 - . 10 -.25 -.30 -. 15 - . 30 -.30 -.1 5 -.30 -.05 .00 
CL -.50 -.35 +.05 -.25 -.20 +.35 -.30 - . 30 -.15 -.40 -.20 -.35 .00 -.30 -.55 -.25 -.20 
Cu -.60 .00 +.50 +.25 -.05 +.50 .00 +.10 +.20 -.25 +. 15 -.10 -.40 - . 35 -.20 .00 -.30 
D -.60 -.85 - . 35 -.50 -.50 -.55 --.55 -.50 -.40 -.55 .00 -.55 -.20 -. 30 -.60 -.50 -.50 
E. -.40 -.60 -.45 - . 50 -.40 -.40 -.40 - . 20 -.20 - . 65 -.20 -.10 -.10 - . 25 - . 35 -.50 -.25 
Ep +.25 +.20 +.25 - . 50 -.20 +.15 +.15 +.40' +.10 -.1!5 +.05 .00 .00 .00 -.20 + .30 .00 
F -.45 -.35 - . 15 -.60 -.10 -.30 -.30 +. 10 .00 -.75 -.10 -.40 -.15 -.20 -.20 -.15 - . 55 
OL -.45 -.65 -.30-1.00 -.35 -.60 -.30 -.20 -.40 -.70 -.30 -.40 .00 -.30 -.65 -.30 -.40 
Ou -.60-1.00 -.80 .00 -.10 -.50 -.30 -.20 -.40 -.70 - . 30 -.30 .00 -.40 - . 20 -.10 -.50 
II -.70 -.70 -.55-1.10 -.40 -.80 -.60 -.50 -.50 -.65 -.40 -.50 -.40 - . 60-1.00 -.55 -.60 
175.2 21.7 A. - . 65 -.20 +.40-1.45 +.10 -.70 .00 -.15, -.30 -.50 +.10 .00 -.90 -.50 -.40 -.30 +.15 
AI' -.40 -.70 -.00 +1. 55 -.20 +. 35 -.70 +. 40 - . 70 -1. 20 +.50 .00 +. 90 +. 70 +.30 +.50 +. 05 
B -.35 -.10 +. 25 0 +. 30
1 
+.~? +. 10 +. 05 -. 10 -.10 +. 30 +. 25 -.20 +. 20 + . 10 +. 20 +. 20 
CL -.65 -.15 +.30 0 +.10 +'~5 +.15 -.30 .00 -.40 +.10 +.05 -.30 -.10 .00 +.20 +.45 
Cu +.05 .00 +.20 +.20 +.05 .00 -.35 -.10 -.10 -.35 -.10 -.10 +.45 +.05 - . 40 -.10 .00 
D .00 +.05 +. 20 - . 35 .00 .00 +. 20 .00 .00 -.70 +. 20
1
- , JO .00 .00 -.40 - . 15
1 
.00 I,. . 00 +.20 +.50 -.30 .00 +.50 +.65 +.50 +.30-1.00 +.4.S +.15 +.20 +.20 +.05 +.30 +.25 
E,. +.45 +'15 +.30 -.40 .00 .00 +.85 +.65 +.65-1.20 +.45 +.35 +.40 +.30 .00 +.50 +.40 
F -.20 -.05 +.40 -.35 .00 .00 +.10 +.35 +.20 -.80 +.45 -.10 + . 15 +.20 -.10 +.15: -.10 
Oc -.35 - . 35 -.10 -.75 -.20 -.35 +.20 -.15 -.25 -.80 .00 , -.05 .00 -.10 - . 50 -.30
1
-.05 
Ou -.45 -.15 -.15 -.65 -.60 -.20 -.25 -.35-1.10 -.90 - . 45, -.50 .00 -.70 -.50 -.30 -.40 
11 -.15 -.20 +.10 -.60 +.15 -.20 .00 .00 .00 -.0 +.20, +.15 , . 00 -.25 - . 40 -.1 5 .00 
183.4 16.9 A .00 +. 15 +. 50 0 +. 65 +. 71\ +. fiO +. 40 +. 35 . 00 +. 70 , +. 40 +. 15 +. 55 +. 10 +. 40 +. 60 
B +. 20 +. 25 +. 75 +.10 +. 65 +. 90 +. 70 +. 50 +. 75 +. 20 +. 80' +. 70 +. 25 +. 45 +. 45 + . 50 +. 85 
C +.20 +.30 +.50 +.10 +.60+1.30 +.95 +.25 . +.40 -.15 +.70 +.50 +'20 +.20 -.10 +'10' +.40 
D +.30 +. 30 +. 55 -.10 +. 45 +. 50 +. 70 +. 30 +. 50 -.30 +. 70 +.50
1 
+. 15 +. 15 -.05 +.1 51 +.45 
E +.20 +. 35 +. 70 -. 10 +. 40 +. 50 +.~? +. 70 +. 50 -.60 +. 75 +. 45 +. 40 +. 30 +. 10 +.40 +. 40 
F +.20 +.35 +.65 -.10 +. 40 +. 40 +. 05 +. 60 +. 40 -.30 +.75 +. 40 +. 35 +.30 -.05 +. 35i +. 40 
o +. 15 +. 05 +. 30 -.35 +. 45 +. 10 +.50 +. 25 +. 20 - .1 5 +.60 +. 45 +. 30 +. 20 -.10 +. 10 +. 40 
n +.30 +.25 +.40 -.35 +.50 +.25 +.80 +.30 +.70 -.10 +.65 +.50 +.15 +.10 -.05 +.15, +'45 
187.4 13.9 A +.25 +. 35 + .80 +. 20 +. 70 +1. 00 +.90 +. 55 +.70 +.20 +. 90 +.80 +. 25 +. 70 +. 40 +. 55,+1.15 
B +.25 +.45 +.75 +.20 +.70+1.00+1.00 +.60 +.85 +.25 +.90 +.80 +.20 +.60 +.50 +'55,+1.05 
C +.50 +.35 +.55 +.10 +.60+1.25+1.00 +.60 +.65 +.15 +.85 +.70 +.25 +.30 +.20 +.45 +.80 
D +.50 +.40 +.80 +.15 +.55 +.70 +.75 +.80 +.70 +.20+1.00 +.50 +.25 +.30 +.20 +50, + . 90 
E +.45 +.60 +.90 +.30 + +.95 +.70
1
+1.05 +.85 +.10+1.05 +70 +.50 +50 +'30 +.55
1 
+.80 
F +. 40 +.65 +1. 00 +.20 +.80 +. 75 +. 90 +. 85 +. 75 + 10 +1. 00 +. iO +. 45 +.40 +.20 +.60 +. 5 
o +. 50 +.40 +. 60 .00 +.60 + 30 +1. 00 + 60 + 70 +.10 +. 75 + 70 +. 25 +. 30 +. 20 +. 45 +.80 
H +. 50 +.45 + 80 -.20 + 70 +.65 +1. 30 +.80 + 1. 00 -.10 + 95 +. 70 +. 25 +. 25 +. 20 +.50 +. 90 
191.2 10.0 A +.60 +.61+1.20 +.30 +.90+1.25+1.35.+1.00+1.25 +.25+1.15+1.00 +.45 +.75 +.75 +. +1.30 
B +.60 +.55 +.70 +.25 +.70+1.05+1.00 +.75 +90 +.30+1.00 +.90 +.40 +.65 +.55 +.60+1.30 
C+.OO +.60 +. 65 .00 +.70 +1. 30 +1. 05.+1. 051 +. 95 +. 35 +1. 00 +1. 00 +. 50 +. 50 +. 35 +. 85 +1. 20 
D +. 50 +.75 +1. 00 +. 25 +.75 + 95 +1 . 05.+1. 05 + 95 +.45 +1.10 +.80 +. 50 +. 45 +. 35 +.75:+1. 20 
E +.70 +.65+1.15 +.45+1.00+1.15+1.001+1.40 +.£0 +.45+1.35.+1.05 +. 70 +.65 +.50 +.90,+1.25 F +.60 +.65+1.15 +.50 +.85 +95 +90.+1.00+1.00 +.30+1.10. +.90 +50 +60 +.40 +.70+1.30 
o +65 +.75+1.20 +.45 +.90+1.00+1.10.+1.05+1.00 +.30+1.10+1.10 +.50 +50 +.35 +.85+1.20 
193.5 6.8 A +.80 +.75+1.10 +.30+1.00+1.30+1.30
1
+1.25+1.40 +.25+1.20+1.00 +.60 +.85 + .70 +.95+1.20 
H +.50 +.60+1.20 +.10 +75 +.90+1.35,+1.05+1.20 +.20+1.00 +.80 +.50
1 
+.45 +.40 +75.+1.20 
B +1.00 +.75 +,70, +.30 +.80+1.10+1.10 +.70+1.10 +.35+1.101+1.00 +.65 +70 +.60 +.65:+1.20 C + 80 +. 80 +.70 +.25 +.85 +1. 30 +1. 00 +1.10 +1. 10 +. 40 +1. 00.+1.10 + 60 +. 70 +.60 +. 70,+1. 20 
D +.80 +.75 +1.00 +.40 +. 85 +1.15 + 1.15 +1. 20 +1.10 +.65 +1.10 +.95 + 65 +.65 + . 50 +. 901+1. 20 E +90 +70+1.20 +.50+1.00+1.20 +1.10+1.50+1.10 +.60+1.35+1.20 +70 +75 +.60 +.95,+1.20 
F +.90 +.80+1.20 +60 +90+1.00 +.05+1.00 +95 +40+1.10+1.00 +.55 +70 +.!iO +80,+1.20 
I 0 +.80 + 851+1.30 +.65 +.85.+1.15+1.15+1.25+1.10 +.50+1.20+1.10 +.65 +.70 +45 +.70
,+1.20 
II +.70 +.85+1.30 +.40 +80+1.00+1.35+1.15+1.20 +40+1.15 +.95 +65 +.60 +.50 +'90,+1.20 
Nose.__ ____ _____ ___ __ __ +3.80 +3. 25 +4. 20 +3. 10 +4. 351+4. 60 +4. 80 +4. 80 +5. 15 +4. 40 +4. 80 +4. 40 +3. 30 +3. 45 +4. 00 +4. 40,+5. 20 
52763-26t--4 
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TABLE VII 
PRES URE DISTRIBUTION ON THE E VELOPE 
TABLE OF RESULTANT VERTICAL AND nORIZON'TAL LOADS AT EACH TATION 
Number o( station __ ----------- -----------------1 4 
__ 1_ 10 12 ~ 1_17 I 20 1 26 
Diameter o( envelope at station «(t.) _____________ 1 8.0 




23. 5 1 31. 2 I 34. 7 1 36. 5 11.018.323.527.3 I ~U I !U 1 
VERTICAL LOAD IN LB. PER FT. OF LENGTH 
Run No. L _____________________________________ +3.20 0.00 -1.14 -13.40 -12.50 -12.15 -9.13 -9.17 -4.13 
RUll 0.2 __________________________ _____ _____ __ -1.60 -2.05 -4.78 -3.06 -26.20 +. 69 H.02 +2.00 +2.06 
Run o.L _____________________________________ -1.01 -1.02 -7.10 -3.7S -3.12 -1. 74 +5.47 +.40 +1.24 Run No. 5 _______________ ____ ___________________ 
-1.04 - . n -.49 +.71 .00 -6.94 -9.14 +5.19 -4.13 Run No. 9a _________ __ ___ _______________________ 
-.56 -I. 28 -4. !S +.70 +3.12 -2.43 +4.37 +6.00 -4.55 Run No. 9b _____________________________________ -;: ~ -2.56 -5.75 -1.17 -.93 +1. 73 +10.60 +3.60 -6.19 Run o. 13 _____________________________________ .00 +.99 +4.94 -1.56 +12 10 I +!~'~ -7.9S -7.47 Run No. 17a ____________________________________ +L~~ -.64 -.83 -2.35 +6. 6 -7 29 +10.76 -I. 24 Rlln No. l7b ____________________________________ +. 32 -I. 28 -2.97 -3.53 +. 31 -I. 74 +.73 +6.79 -S.26 
R u n 0.21 _____________________________________ -3.64 -S. il - 16.17 -4. 00 -6.24 -11 45 -3.65 +17.95 -6.61 R u n No. 23 _________ __ __________________________ =1:~ - .32 -13. 20 -11. 75 -4.72 -7.9 +.73 +4.79 -7.44 Run No. 25 _____________________________________ -4.73 - .25 - .24 -4.05 - .67 +~. ~~ +3.99 -11.15 Run o.27a ____________________________________ +.80 -.64 -2.64 +2.12 +Z. ~~ -10.40 +11. !~ -7.02 Run 0.27b ____________________________________ + 1. 28 +'64 -3.47 -2. 2 +6. 24 -3.12 - 1. 83 + 1. 19 -6.62 R u n No. 27c __ __________________________________ +2.40 +5.12 +5.45 
I 
+3.75 +10. 30 -3.47 -1.10 -3. IS -6.20 R un No. 27d ____________________________________ +2.40 +2.3 1 .00 -2.35 ~2. 50 -2.43 +3. 65 +6. 75 -5.37 Run No. 28 ____________________________________ _ 
-.32 -2.43 -4.10 -2.59 -.94 -13.30 - . 40 +.80 -9. 10 
HORIZONTAI~ LOAD IN LD. PEn. FT. Ot' LENGTH 
Run TO. 1 ______________________________________ -.40 -.5.76 -3.30 -6.10 +. 62 +5.21 +2. 92 I +.80 -I. 24 RUIl No. 2 _________________ _____________________ 
-.4 -.25 -.83 -1.4l .00 +2.43 -2.19 -1.20 +2. 9 
Run TO. 4 _______ _______________________ _____ ___ -.6·1 -1.28 -1.9 -I::~~ +1.56 .00 -.73 I +1.99 +2. 9 Run TO. 5 _______________ _____ ________________ __ -!:~ -3.84 -7.10 +11.54 +10.41 +15.70 + 2.39 .00 Run No. 9a ________________________________ _____ +2.43 +2.SI +1.64 +9.36 +7.30 +3.65 +4.80 +6. 20 Run No. 9b _____________________________________ +1.84 +3.80 +4.12 +4.70 +7. 0 +9.37 +12.20 I +4.40 +4.13 Run 0. 13 _______________ ___ ___________________ +. 56 +2. IS -. 16 +. 91 +7. SO +5. 90 +6.57 .00 +6. 61 Run No. 17a ____________________________________ +1.68 +2.31 +1.9 +L!S +5.30 +11.10 +6.90' -1.20 .00 Run No. 17b ____________________________________ -! : ~ -4.22 -5.28 -.21 + .42 +7.64 +6. 95 -I. 20 +.83 Run No. 21. ____________________________________ +1.28 +2.97 +5.41 -1.56 +4.86 +6.21 +16.75 +11.56 
Run 0.23 _____________________________________ -!::~ +1.28 -.49 +. 94 +13.10 +5.90 +3. 29 +2.79 +6.20 R UD No. 25 ___________ ______________________ ___ _ 
-1.02 - . 82 +.71 +1. 6 +3.47 +3.65 +4.79 - I. 24 
Run 0.279 _______ _____________________________ -I. 44 -3.20 
-3. 0 \ -3.06 +3.78 +5.90 -5. II .00 -I. 65 RUll No. 27b ____________________ _____________ ___ 
-I. 04 -.90 +2.15 +6.58 +5.30 +7. 64 +4.75 +. 79 +.83 
i~ E~: ~~~:::::::::::::::::::::::::::::::::::I +.16 +.77 - . 49 +.23 +1 .70 +13.90 +3.65 .00 . 00 .00 +.38 +3. 96 + 10. 60 +7.80 +14.90 +4. 02 -5.17 -3.31 +.16 -4.73 -5.43 -2.35 +4.60 +13.85 +6.40 +2.00 .00 
+ Indicates load acting (rom bottom to top (or verticallonds. 
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TABLE VII-Continued 
PRE SURE Dr TRIBUTION ON THE ENVELOPE-Continued 
TABLE Olo' RESULTANT VERTICAL AND HOR(ZQN'rAL LOADS A.T EACH STATION 
65 68-, 69~ 71 1 72 
-'----'----
Number of s t8tiOn ___ ___ ~ _________ __________ ______ ____ __ , 49 53 57 59 62 
Diameter of envelope at station (fl. ) ____ ______ ________ __ 1 
~lance of s ta tion from nose (ft .) _________ _ .__ ________ __ _ 35.7 130.0 33.0- 1 30.0 -I-;;-r ~;-I 21. 7 116. 9 1 13. 9 141. 2 152. 5 158. 3 ~ 166. 7 175.2 183. 4 18~ 4 
VERTICAL LOAD IN LB. PER J' T. OF LENGTH 
Run No. L __ ______________ ___ ___ __ ____ ___ _________ ___ _ _ 
Run No. 2__ ___ _ ________ ______ ___________ ____ ____ _ 
Run No. 4 ________________ ______ ___ __ ______ ___________ _ 
Run No. 5 __ _____________________________ _____ ______ _ _ 
Run No. 9a _______________________ ________ __ ___ _____ ___ _ 
Run No. 9b _________________ _____________ __ __ ______ ___ _ 
Rnn No. 13_____ _ ______________________ __ ______ _____ _ 
Run No. 17a ___ ~ _________________________ ______ __ _____ _ 
Run No. 17b ______________________________ ________ ____ _ 
Run No. 21. _________ _____ _________________ ____________ _ 
Run No. 23 _______________________________ ___ __________ _ 
Run No. 25 ___ _____________ ______ ________ __________ __ __ _ 
Run o. 270 ______ ___ ________ ________ ______ _______ _____ _ 
Run 0.27b ________ ______ __ _______________ _____ ______ _ 
Run No. 27c ________________ _ . _______ ___ __ __ _____ ____ _ 
Ruo No. 27(1. __ ~ _______________ . _____ ___ ___ __ ____ _ 














+10. ~~ +7.~~ 
+8. 20 
+10. 71 
+13. 20 I +6.00 
+ 12. 20 +8.40 
+10. 46 +2. 70 
+16.17 +12. 00 
+9.90 +2.70 
+ 10. 90 +4. 50 
+6. 60 -4.20 
+ . 25 +4.50 
+5.94 .00 
+25.40 1+11. 70 
+13.20 +5. 40 
+9.24 +3.30 
+12. 7 +7.50 
+12.56 +5.40 
+6. 30 +2.70 
+9.00 +5. 10 


















-2.20 -7. 16 -1. 02 
-I. 02 -6.73 -I. 86 
-2.54 -3.25 -1. 35 
+. 25 +3. 69 +. 85 
+2. 03 +2. 2 + 3.04 
+2.54 -.43 + 2.70 
-3.56 -9.35 -1. 18 
-2.03 -4.!~ -2. 20 
-3. I -9.33 +2. 19 
+6. 35 +6. 30 +6. 25 
-3. 30 -2. Ii - . 17 
+1. 27 +2. 39 +1. 35 
-3.05 -4.77 -2. 03 
-.76 -2. 2 1 +2. 15 
-4.32 +. 65 +2.37 
+1. 27 / - 1. 74 +. 4 
+5.08 +.86 +3.60 
IIOHIZONTAL LOAn I N LB. PER l'T. OF LENGTU 
Hun No. L ____________________________ _____ ______ ___ _ 
- I. 79 -7.60 -9. 60 -6.51 +. 76 +. 65 +.17 Run TO. 2 ______________________ __________ ____ _________ _ 
Run 0.4 ____ _ ________________________ ____ __ _____ __ _ 
Hun 0. 5.___ _ __ .. _______________________________ _ 
Run 0.9a___ _ _______________ ______ _______ __ _______ _ 
Run 0.9b __ _ ________________________________ _ 
+4.64 .00 -.90 -2.83 
+3. ~~ +2.60 +1.69 + 1l.80 +5.61 +. 60 -.28  .3 +7. 80 +2.54 
+10.71 +.;?:~ + 5.70 +6.22 + 10.92 +10.20 +5. 07 -I. 79 -2.40 -1.12 -1.00 +4.56 +2.03 
+12.50 +16.50 +3.00 +7.66 +13.45 +10.20 +11.00 Run 0.13_____ _ ________________________ ___ ___ ____ _ +3. 57 +6.93 +2.40 +2. 83 +.76 +. 7 +1.01 Run o. 17a ________ _____ __ _______ __________ _____ ___ _ _ 
-2. 6 -5.61 -9.00 -10.75 -.76 -2.17 -.51 Run TO. 17b ________________________ _____ _______ __ _ _ +7.86 +4.95 +2.70 +2.26 +2.03 +2.17 +2.07 Run No. 2L _ _ _________________ ___ ______ ______ __ _ +4.29 + .25 -1.80 +2.83 +8.13 +9.55 +1.69 Run 0. 23_ _ __ . ________________________ __ __ ____ _ 
Run No. 2.1____ _ _____________________ __ ____ ___ _____ _ 
Run No. 27a ____________________________ _______ ________ _ 
RUll No. 27b ______ ____________________ ________ _______ _ 
Run 0.27c____ _ ___________________ ___ ____ ___ ____ _ _ 
Run TO. 27d _ _ _ _ _____________________ ________ __ _____ _ 
Run 0. 28___ _ _ ____ _________________ ____ ___ ______ __ _ 
- 1.07 .00 -1.50 -1.41 tr:I~ +. 43 +1.01 +3.93 + 1. 65 -.30 -.85 +2.60 +2.03 
-9. 64 -2. 64 -11.10 -9.90 -1.27 -I. 73 -1.18 
-2. 14 +UJ8 -8.70 -6.52 +3.31 t~:!~ +L~ +2.50 -.66 -6.00 .00 ti: ?~ + 2. +1. 79 +. 99 -7.50 -4.80 +2. 2 +. 84 
+2.50 -7.60 -1.20 -1.<12 +7.10 +5.64 + 2.54 
+ Indicates lood acting from bottom to top for vertical loads . 
+ I ndicates load acting from starboard to port for horizonta l loads. 
TABLE VIII 
MOMENT OF FORC ES ON TAIL SURFACES ABOUT 'rilE C . B. 
Moment Moment Moment Moment 
Run No . of bori- o! vertical Run o. of bori- o! vertical 
zonta l forces forces zontaJ forces forces 
(lb. ft . ) (lb.ft. ) (lb. ft.) (lb. ft. ) 
1. ___ __________ 
-5,275 15,3 0 21. ____________ 8,000 14,120 2 ________ ______ 
-22, 589 -165 23 _________ ____ 3,60 17,900 4. __ ____ _______ 
- 37,200 -3,735 25 _____________ -2,670 4,240 5 ____________ __ 
-12,370 -2,365 278 ___________ 34,577 8,450 9a __ _______ ___ 12,640 6,020 27b __ ___ __ __ __ 35,100 2,270 9b _____ 2,940 5,058 27c ____ ____ ___ 6, 10 4,700 13 __ _____ ______ 1,669 -10,642 27d __ _____ ____ -17,848 -11,760 17n ___ ____ _ - - __ 
-7,620 -5,624 28 ______ _______ -9, 095 27, «0 17b __ _____ ____ 8,700 -21, 890 
-Indicates counterclockwise moment. lIorizontal for ces viewed from top; vertical 
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-- Locol pressure curves --
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=-=--=-== =---=-= Resullanflood. .... ....... . . .. . . left 
- Tofal load curves -
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Fore and aft cenler of pressure::v 
Top fin 
fr9m port side 
BoHom f"in 
and rudder 
from port s ide 
FIG. 9.-Tail surface load curves. Run No. 27b, reversal. Rudder angle 24° left to 18° right. 1,250 R. P. l\I. Positive loads are those 
acting from starboard to port 
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FlO. 1O.-TaiJ surface load curves. Run No. Z7b, reversal. Rudder aogle 24 0 lert to 1 0 rigbt. 1,250 R. P. M . Positive loads are 
tbose acting from lower side to upper 
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FIG. H.- Tail surface load cUn-es. Run No.5, steady circle. Rudder angle 44° right. 1,250 R. p, M. Positive loads are those acting 
from starboard to port 
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FIG. 12.- Tail surface load curves. Run No.5, steady circle. Rudder angle 44° right. 1,250
 R. P. M Positive loads are those act-· 
ing from lower side to upper 
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FIG. 13.-Tail surface load curves. Run o. 9b, start circle. Rudder angle 44° rigbt. 1,250 R. P. M . Positive loads arc those acting 
from starboard to port 
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FIG. H.-Tail surface load curves. Run No. 9b, start circle. Rudder angle 44° right. 1,250 R. P. M. Positive loads are those 
acting from lower side to upper 
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FIG. 15.-Tail surface load curves. Run No. 28, bump. 1,250 R. P. M. Positive loads are those acting from starboard to port 
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FIG. 16.-Tail surface load curves. Run I'o. 28, bump. 1,250 R . P. M. Positive loads are those acting from lower sid- 1.0 upper 
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Longitudinal section of £ 
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Positive pressure plotted outside, negative pressure inside, of circumference 
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FIG. 20.-Circwnferentinl pressure distribution on envelope. Run 4, steady circle. Rudder ang
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FlO . 21.-Pressure dist ribution on envelope. Run 9b, start circle. Rudder angle 44° rigbt . 1,250 R . P . M. 
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FIG. n.-Circum[erential pressure distribution on envelope. Run 9b, start circle. Rudder angle 44° right. 
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FIG. 24.-Circumferential pressure distribution on envelope. Run 28, bump. 1,250 R. P. M. 
39 
72 




1/ VI \ 
('>--Total load / \, 
h /' 
J Load onV 
bog 01 foil \~ ~ 
l V Ilca. \\; ~" 
L V Load on~ toil surface ... " 
-aD 20 40 60 so 100 120 140 160 180 200 
Distance from nose in feef 
FIG. 25a.-Vertical loads. Run 27b, reversal. Rudder angle 24° 
left to 18° right. 1,250 R. P. M. Positive loads acting upward. 
(NOTE.-The moment of the resultant aerodynamic forces on the 












~OOd on toil surface .......... 
, ' 
f\. (\--Totol load U 
--\ f I---- ca. I i I Ii : ..... 
~ 
" / Ji 1\ \ / Y j 
L~Od 0e l0p of tal! 
-120 20 40 60 SO 100 120 140 160 180 200 
Distance from nose in feet 
FIG. 25b.- Uorizonlal loads. Run 27b, re'·ers'l.!. Huddcr angle 24° 
left to 18° right. 1,250 R . P. M . Posith'e loads acting to port. 
(NOTE.-'rhe o::oll,enl of the resuilant aerod~ nawic forc~s on thc 
'-ertical tail surfaces about tbc C. B. ~3- ,100 Ib ./fi. clockwise) 
LoJd oj fail1sur)oce 
I 1\ 
Total load V " " \\ I-- ( 1/ 
I 
t~ p, h CB. " : ~ .. : ' 
\ / Loadon-;", N ~ .--' bog of toil 
V 
20 40 60 SO 100 120 140 160 ISO 200 
Distance from nose in feet 
FIG . 26a.-Vertical loads. R un 4, stead y circle. Rudder angle ° 
right. 1,250 R. P. M. Positive loads acting upward. (NOTE.-
The moment of the resultant aerodynamic forces on tbe horizontal 





















I ~ J Totolloody ........ 
77 
I I CB. 
IV v 
1(\ Load on .bog of foil 
! 11 
\ I! VI\ 
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-400 20 40 60 80 /00 120 140 160 180 200 
Distance from nose in feet 
FIG. 2Cb.- li orizontal loads. HUll 4, steady circle. Rudder angle 
° right. 1,250 n. P. M. Positive loads acling to port. (NOTE. 
The Ir.olrem of the resultant aerodynamic forces on the ' -enital 
tail surfaces aboUL tbe C. JJ. ~37,2CO lb ./ft. counterclockwise) 


























T~tollood-If\ ,OOd on ~ag at tatl 
) 1\ c 
k-:::-V \ r\ /" CB. h' 
II \\ : , , , , 
/ \ '! 
V Load on tail surface...-A' 
: 
\I 
- 480 20 40 50 8 0 100 120 140 160 180 200 
Disfance f rom nose in fee f 
Flo . 27a.-Verticalloads. Run 28, bump. 1,250 R . P. M. Positive 
load acting upward. (NOTE.-'rhe moment of the resultant 
uerodynamic forces 011 th~ horizontal tail su rfaces about the C. H. = 
27,440 Ih./ft. cloekwise) 
'6 
III T~toll~ad 
I 1 1 ,I . 
Load on b01\ at fail 
\ 
1;.,,-
I \ /' r-- C8. /) 1\ 
~ ~ V t'1 1 , : , lf0 'IJ' , , , , , , f----- : ' 
L~od ~n to~1 sU'j'0c€j.-J" i 
-120 20 40 50 80 100 120 140 160 180 200 
Distance from nose in feet 
FIG. 27h.-ITorizontal loads. Run 28, bump. 1,250 R. P . M. Posi-
t,,'e load acting to port. (NOTE.-The moment of the resultant 
aerOd)'Il8mic forces on the vertiral tail surfaces about the C. B.~ 




















I,-Toto/ load 1/ ~Load on bag 01 tal/ 
1/ \.( 
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IV LO~d o~ to;/ lsur~jce I, ii o 
-.J-8 
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Disf ance from nose in f"''''f 
F IG. 2Bn.-Verticsl loads. Run 9b, start circle. Rudder angle 44° 
right. 1,250 R. P. M . Positive load acting upward. (NOTE.-
The moment of the resultant aerodynamic forces Oll the horizontal 















-360 20 40 50 80 100 /20 140 160 180 ::>00 
Distance from nose in feef 
FIG. 28b.-liorizontal loads. R un 9b, start circle. Rudder aogle 
44° right. 1,250 R. P. M. Positive load ncting to port. ( OTE.-
The moment of tbe resultant aerodynamic forces on the vertica l 
tail su rfaces about the C. B.=2,940 Ib./ft. clockwise) 
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Positive directions of axes and angles (forces and moments) are shown by arrows 




Sym- to axis) Designa· Sym· Positive Designs.- (compo· Designation bol symbol tion bol direction t ion bol I nent along Angular 
axis) 
LongitudinaL .• X X rolling ..••. L Y----+ Z roll. _ ... _ <I> u p 
LateraL ....... Y Y pitching ...• M Z----+ X pitch ...• _ e II q 
NormaL .•. _ .. Z Z yawing_ ... _ N X----+ Y yaw . ... _ 'l' w r 
Absolute coefficients of moment. 
L M N 0=- 0 =- 0 = -
1 qbS m qcS n qfS 
Angle of set of control surface (relative to 
neutral position), 8. (Indicate surface by 
proper subscript.) 
Diameter, D. 
Pitch (a) Aerodynamic pitch, pa. 
(b) Effective pitch, pa. 
(c) Mean geometric pitch, p~. 
Cd) Virtual pitch, p .... 
(e) Standard pitch, ps. 
Pitch ratio, p/D. 
Inflow velocity, V'. 
Slipstream velocity, V •. 




(If It coefficients" are introduced 
used must be consistent.) 
Efficiency 1] = T VIP. 
Revolutions per sec., n; per min., N. 
Effective helix angle <p =ta.n-1 (~.!:n) 
5. NUMERICAL RELATIONS 
1 IF = 76.04 kg. m/sec. = 550 lb. ft/sec. 1 lb. = 0.45359 kg. 
1 kg. m/sec. =0.01315 H. P . 1 kg. =2.20462 lb. 
1 mi/hr. =0.44704 m/sec. 1 mi. =1609.35 m.=5280 ft. 
1 m/sec. = 2.23693 mifhr. 1 m. = 3.28083 ft. 
all units 

